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3 9. l*)M^O^,a> #^^M^XfiM^O^flSfX(i^E)JH^tt^^^^ 



(15) $3812 0 0 1-514 631 

o 

40.1 Cio-fi-ei o o^m*p, ftt L< fii o pM*i, ct y)tti l< »* i 

^M^, jgt' «fc $ L < li 1 00 nM*iKffiat4^3-7-6-*^7 
7*-*lfl#f&te*#1-ftC: f*«lH3 3<Bfl*t*l*K: 

IE«^fc^», Xti^ftfcf^S*ift®£L< Htfcjfc*#1-4*£«fcttS? 

4 2. rt$Hfc*«>*.§U #^SJMUE*t<»MIR«<r»*Xli^»1-*^:*W 

x »±*£ n n s *i & m% l < * i- ft w n it $ ? ti & * <t?^(7) « 

ffl , « v Mi # *i ft£Ht£#X fi 7 -tr 5 ttfrfrft £ £ tr fi'frtt 
4 3. ^^iS^L<<i<B:Jto«^^XIi^W07t*O^J*©jtTft/s:* 
, X»i*^W^If$$*ift»5gL<»±fflS**1-ftai^W^H : S$*ift^^t&^ 

4 4. KHMIti^iOO, WTtf^fcftPJ: ^S#3ftft<fc^l&l?>€ffl> X 
liifMC^? tift ®£ L < »i«»**-f iil^ttKMSii* *fl5ttO«ffl 



(16) #^2 00 1 - 5 1 4 63 1 

[4-C4-* a ^ 7x^^H,5,6,7-f 5 KO-fxy [3,2-c]f ij yy-^-j ;u] 

-C4— K-y7^*)-^;>, (fb-frto 4 7), 

(4-y a n 7 i — fl/)-[4-(4-£ 007x^^,5,6,7-7 h 7 t Kn-fxy [3,2 
-c] tT U V >-5->f ;iJ-y ? y > N Cfb-frto 4 8), 

(4-? a D7i-Jl/H4-(4-f y 7iV*D^fjV7x-Jl/)-4,5,6 ) 7-f h "? K 
n-f-xy [3,2-c] t° y v >-W )U]-y 9 J iit&ta 49), 
(2-^nn7xx;iO-[4-(4-y |s ^i/y^ x;i/)-4, 5,6,7-^ ]- 7 Kn-fx; [3 
,2-c] e y v >-5-^ ;w]-y * y > % Ofb£$g 5 0 )> 

(4-^ o a 7 j.r.;i/)-[4-(y h -> 7 x -;u)-4.5,6,7-^ y 7 t |?o-fxy [3,2 
-c] e 'J v >-W ;i,]-y ? y > , (ft&to 5 1 ), 

[4-C4-y ^-/7iX^H5 l 6,7- T i > 7 ll Kn ^^ y [3,2-c]^ 1; >-5->f 

;i/]-C4-h y 7J^D^f*7xxji/)-^7>, Ofb-^5 2), 

(2-? ppt'tj v' >-3-^ ;l/ )-[4-(4-y h * -> 7 ^ x;i/)-4,5 f 6,7-^ h 7 t: K a - 

fxy [3,2-c]e y V ;u]-y * y Cfb6>tt 5 3), 

[4-(4-? on7xx;i/H5,6,7-f j. 7 Kn-fx; [3,2-c]tf y v'>~W ;u] 

?y «b^5 4 \ 
[4-C4-y Fdfy7xX)i/H5,6,7-f f 5t K D -f-x. y [3,2-c] \> ij y* y-5-.f 
;u]-C2-f-x ? y Ofb-g^ 5 5 )> 

(4-? no7xxju)-(4-7'nn°;u^,5,6,7-f- j, 9k [?n-fx7 [3,2-c]t: >; y 
>-W * y > , (<b#ft 5 6 ) 0 

4 6. AJlkLtflEXfillRM, #K> N I DDM^RfX»±t&*^>^:*0*ftl** 
SI -3 3 ^^4 4©ff*i*l«fc|E«te>'ffc<fr*K XliWfll^M 6*>#*l 



(17) 0 0 1-514 631 

4 9. ^itSr^Sfct-sitsiip^tt*, SJlliMXttffijMlfiltt&aEXtt^Ki- 

xniB*ai^t>4 8oflr*i*»i*Kia*©iiajft*ojiwiiE i tfti;* 

5 o. gg&j, lit, iiiiSffiiifijEf^, 

5 1. itHffi*3*L7tiii)OW*i^«rL^a, XH^aojIi*^*?** 



(18) <$3k2 0 0 1-5 1 4 63 1 

4,5,6,7-r F7fe KD-fx; [ 3, 2-c] >J > S££tt£ % 

*H9IMU 4,5,6,7-r h 5k Kn-fxy [3,2-c]e< J v>tf^<f&H, -eti^o 

izmt&o *%Wlt, 4V\£ hnl, HftiWWt: Mi£s 

-*^7r ^-•b*^(C-6-Pases)$ r ^-tf, ^ a - *-6-«J y 

•n'#)!E ! S*ji(t'5> £#>K#MfKJt:*:"C&& (DeFronzo, Bonadonna,& Ferrannini .19 

^';i'3-^jg4K*Hfl<j4!B#^jSrWT* (Conso"li.l992;DeFronzo f Bonadonna 
, & Ferrannini. 1992; Gore Still man Stevens, Blackard Levy, & Richmon 
d 1996) 0 -6-^> ^77^ — if (G-6-Pase) ( 3 % ^;V3-^-6-ij vgjCG 

SI&m-ri.o G-6-Pase^ (oov-A|^) <0§JS3Mfcfcfcfi1-ai£ 

3>* 



(19) ^2 0 0 1-514 631 

^(Nordlie, Bode & Foster 1993;Sukalski & Nordlie. 1989) 0 1$%.m<Dtk& 

4ot^4 (Lyall, Grant, Scott & Burchell. 1992;DeFronzo t Bonadonna 
, & Ferrannini. 1992) 0 JfJOUfcffitttt, 3EK> G-6- p aseftl!&&f 9 <D 

^ffii?^^CArgaud ( Zhang, Pan Maitra Pilkis, & Lange. 1996; B 
urchell 4 Cain 1985) Q C-6-Pase^^ , ± % tffftttrAfeft&jlgJ 

Argaud, D. , Zhang, Q. , Pan, W. , Mai tra, S. , Pilkis, S. J. , & Lange, A. (1996). 
^5-f56^Pa5. Diabetes, 45:1563-1571, 

Arion.J.M. , Lange, A. J. ,4 Walls. H. E. (1980). 5 ^ o y— AJ|g<£5££t4, 51/7 0 
U ^><b ^3-^-6-^777 ^— tf3Rfc(7)*B£f^ffl. J.Biol Cham, 255: 10387- 
10395. 

Burchell.A. , & Cain.D. I. (1985). y y bfffi±K 9 ° y-AO/*3-^+*^ 
iabetologia, 28 : (852) . 856 

Clore, ,J. N. , Stillman, J. S. , Stevens, W. , Blackard, W. G. , Levy, J. , & Richmond, V. A. 
(1996). ISti^-T yifilJEli^/U3-^-6-^^7 7^— 2 mRNA fefl)IM1"3 

. Diabetes, 44(suppll) :253A 

Consoli.A. (1992). NIDDM<7?^H4S^lC*>ft ■&JJFBl0>&W. Diabetes Care, 15:4 
30-441. 

DeFronzo, R. A. , Bonadonna, R. C. , & Ferrannini, E. (1992) . NIDDMfiO^H : /<7V7 
mttltlfltg. Diabetes Care, 15:318-368. 

Lyall, H. , Grant, A. , Scott, H. M. , & Burchell.A. (1992). Jfftt^-i ? a V-J»>fl\,zx 
-X-S-frxyr 9 — tfPSSCOiHgi. Biochem Soc Trans.20.27lS(tJ?»). 
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Nordlie, R. C. , Bode, A. M. . k Foster, J. D. (1993) . |ffft^3-^-6-*^ 7 7 9 - 
■tfMS5Xl/«fig^43(tSi5^Jg^. Proc Soc Exp Biol Med, 203:274-285. 
Sukalski.K.A. ,& Nordlie, R.C. (1989). //Ua-7-6-*^7 7?-* : JR«IhBW 
ffifl^ll.W 2 0(D$t,t. In A. Meister (Ed. ), Advances in EnEytnology and realt 
ed areas of molecular biology, (pp. 93-117). New York:John Wiley and Sons. 




, ^lUi>>, f7v>, fc"'J^->'>, t'no-jK ^>K~;K tf^v* 
44»J: •>att3*i48lttt**BlftU 



FD, ->7A 75 7, ftfcfcS&SJtjfc*/- £L < (i->'-Q-«-7JW 
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*)U75y, 7->^7^/, Q.s-Ti^^yA^^'^JK *)U***->, 
X\titfr**4 n^xi> «9 , 

mjiO, 1X112 7*4, ] 

*!&93<&iS£'&li* ftfcfc, Wxtf, Jfe-fbTkfgK, JUbiKf®, 3*fofc*» 
, Sic®, B^Se. h'J7^D|E HJ^nngj-K, vW^l 

&&Sf> * *>*;b*>», i?>*ji/*>»i N 'j >if coif 

£LT4> J: < , I^C -»-^;u • *7* • 7 7 -7 5/ a-r 4 *il"t^x> 
7, (Dournal of Pharmaceutical Science, 66, 2(1977) % » tL{±5 iz J: 19 d £ (I 

»*&4it*)iry!l8E«*i*ai^fl9UllF§**i4tt; 'Jf-^A, T-HJ7A, * 
'J7^> v^*->^Att*©*^fcW»c|fSS*t*#Ktt;Xli> ttttTKJU 
ffc3*ifc, TV*-*****; XMU th'J'JA, ^Jn> Ci-. 7^**7 
v (Ci-«7JK-^) 75>, MJ (Ci-«T)U^;U) 7 5>aO f 4(4)ffl| 
KD*v£flMWM« [Wxtf, ^f^75>, if^7 5>> ynf^ 
7 5>, v^f-)P7 3^ yxf;i/7 5^, v7*n tf^T 5 >, h'J>f^75 
F>JxfJl'7r/ > h 'j7'Dt'^7 5 >^ ->*(fc: KD + ->xf;i/)7 5 



(22) 0 0 1 -514 631 

i*^*, PflxJf, *i-)\; s xf;w n-ynt'ji/, -fv/nk'jl/, rv-7f-JK ^ 
V7f sec^f-JP, tert.7-.7yt/, n-^^f-^^ ^yA:>fyb, ^^/>?yf 
tert.^yf.,^ rws**;K >f y^*->*TNfe4 0 ^CffillJUiRjJtfbJcX 

2 t)^ eo&jis^fctf-r* xf^*, l-yn^ 

-JK 2-7 e n^x:;i/ > l-7fxjK 3-y^r.;i/, 2-> f.;u-l-7»n 

^ — l-^>r — ;K 2-^ > ^ ^. ;u , 3-/^>.f 4-^>-f-r.;i/, 3-ptf-;i, 

-2-7-7— l-"\*-fcxwK 3-^4r-t-;i/, 2,4-v\^-)f yxi*, 5-/N.^-fc^ 

xfxjK 1-7'n tf*-;v/ % 2-7* n ti° # )i> x l-7*?-~;i/, 2-7*^-^;^, 3- 
7*f- — l-/\>f-^.)l/, 2-^ ^j^jl/, 3-^i > x ^. ;u ^ 4-^ > ^ ;b > 

3-/N^->-;p, 2,4-^*^vM 5^n * -> - )\,-?$> & 0 flgJR^t^-fk 

**) ; icf'c 5 ^f, 6 <7)^tif ^tt j c s ..^fi«WS:H*I^S^ w 

c^^-tx;!/, 2-y^ n/\^^ - 3-*/ ^ c\*-t:xwi/£-e&&o 

iifffflHi Ttu^j ©mi, tut* 7 u x»iff*fc 

l»?ii#S^fn7'JJi'^t^, l W±cDffi&-Cg&S*i£, 7xx;i^ 

'/«; 5 ^y*'J jUM 5 ^yj 2-^ 5 ^yij 4-^ § ^y 



(23) ft&2 0 0 1 -5 1 4631 

IMK WS^/'jJU)> MJ 7 , /'J .J JK 1,2,3- K 

'JT'Z-JI'-HJK 1,2,3-J. ij 7V- jp, 1,2,4- h ij 7 y_ ^-3-^ ;u) 
, ;i/(2-^-^-tfy*'J ;K 5_^.^^y i;;u )^ .^y.j 

;i/C2-f-7v*'; 4-f-7V'J;u^ S-fT^J^), 'J V)\>Q.-\L 'J v;K 
y';K 4-tf v';p) N t* 'J 5 v-;w(2-e <; 5 y j=jk 4-e 'J 5 v~jk 5-f 1; 

yyy^;i,, 5-ei) y>*~;u), *y >J ;iX2-*y 1; 3-*y v ;i^ H;9^ 
% 5-* y ij 6-^ /'JJK 7-* ^ 'J >W S 'J 4 V * J 'J /u(l-vf V * 
/ 'J M V * J i) JK 4->f y * y >J 5->f y dp y ij ^ 6-^ y * y ij ju, 
7--fy*y'J;K MvJfyjJl/), ^y y* [b]y 7z;|/(2-^> y*[b]y 9 - 

3- ^yy[b]7 7r.;u, 4-^< y y [b] 7 9 - ^ 5-^ y y [b] 7 ? - ;u % 6-^yy[ 
b]7?-;K 7-/<>'/[b]77-;i/) 1 2,3-y< K )? p-^ y y [b] 7 9 - j, (2-(2, 3- 

KP-^>y[b]7 3-(2,3-vf t Kn-^y y[b]7 yzjv), 4-C2.3- 

vfc Kn-^y y[b]7y^;u), 5-(2,3-^y y-[b]7 6-(2,3->'b Kn 

-^y yCb]7 9^.;p), 7-C2.3-- yt Kn-^yy*[b]7 9 ^yy*[b]f-^- 
7i^.;w(2-^y '/[b]f^7i - ;i\ ^>7[b]f^7 X -K 4-^y/[b]f 
*7x-;K 5-^/' , /[b]fi-7i-JK 6-^y y[b]f-^- 7 i - jp N 7-^yy[b 
]ft7x;A 2,3-yti Ko-^yy[b]^^7 J ,^;i/(2-(2,3-v't: Ko-^y 
y[b]^^-7^-;u), H2,3->*kKD-^y/[b]ft7x-)^ 4-(2,3->'t 
Kn-^^/[b]f^7xiH 5-(2,3-y t Kn-^y yCWf-* y x - 6-( 
2,3-y't Kn-^>y-[b]ft7i-H 7-(2,3--yn j? p-^ y y [b]f-^- 7 x - 

-fv K'j > K 'J 2-4 y k 'J ;k M > K >J ;k 4--f y k 'J 
W > K 'J 6-4 y k 'J ;k 7-^f y k 'J -f > /V- ;ud->f y y/ <j jk 
W v ^ y 'J ;w , 4— f y $r y u n, , 5-^ y ^ y i; 6-4 y y/ 'J ;k 7--Y y $r 
yj ^cyx-f 5 yyj ^d-^>x>f ? y/ y ;k 2-^yx-r ? yyj ;u, 

4- ^yX-f 5 y/'J >K 5-^yy^ = 1; ^ 6-^ y X-f ? ^y; ;u s 7-^y 

x^5^*y;;w, Myx-f ? y/«; ^yX^-^r-9-y; ;wCi-^yx^^^ 
y;ji/, 2-^yx^-^^y; 4-^yX^^-ij-yj 5-/N;yX^*-9-yj ;i> 



(24) ftf*2 0 0 1-514631 

7 V" 9 *\ 6-^ > V'f- 7 X 'J ;K 7-^ y y*f- 7 y* ij # ;U/N*y ij ;w (l-# ;u A 
V'JJK HjI/a'/iJ 3-* 'J >K 4-* ;i//sy'i; ju), 5H--y*^yX[b,f 
] 7 -b* M y C5H- v' ^ y X [b , f] 7 * tf v -1-^ ji, , 5H-->- ^ y X [b, f] 7 -t£ f y 
;K 5H->*^>X[b,f]74ftT>-W;i/, 5H-->'^>x[b,f]7-fe*H , >-4-^;u, 5H 
->'^>XCb,f]7 4ffcfy-5-^;u) s lO-ll-y fc K D-5H--y^ y X [b,f]7-tf £ > C 
10-11-y fc k n -5H--y ^ y x [b , f] 7 * > -1-^ n, , 10-ll--y tpn -5H--y ^ y 
X Cb, f] 7 4f tf y -2-y ;p % 10-11-y tKo -5H--y ^ y X Cb, f] 7 -if t: > -3->f ;i/ , 
10-11-y t K o -5H-V- ^ y X [b, f] 7 -t' \£ y -A-4 )\, s 10-11-y t Ko -5H-y ^ y 
X[b,f]7-tftl*y-5-^ )U\ 7 7 -)\s(.%t\f, 2-yy-)V y 4-7 7 

-;K 1^5-7 5-^), ^xr.;p(^lJx.(f, 3-fi-)K 4-f-xx 

^iT^ffl^ti^, rfttm&s^j omit, #s&t*&*>jk ijii±<7x 

t Kn + ->;v, ->7/> - ha, h'J7J^n^f jp, * ;i/A-t>f )V 
^ Ci-4-7->^C«|^»^ 7-tef-;K 7"Dk'^-JK 4 V 7*o t:>r.;u), Ci-. 
-7;pn*->(0!l;Ltf > * h^-y, xh*-y, 7"n^y, -fvXntf^-y, X 

;U#x;K x h*5/*^>KiA/X0 , ^O#*->*^"K-A'), Ci-«-7^*y^ 

;w**->Cfll;ttf, 2 6 ^j**!****"*-* 7-bf-;u*4 

-fV/Ot^iJ^^yf), Ci-*-T 
, 7 , nk'^f^xy t 'fV7'at , iPf^f), Ci-«-7^*;U7.^7i-;wQnlx.tf 
x^7-f-^f), Ci-«-7^*^^^*-;pCw|jL»X, 1 - 4^1K^-£#-f 



(25) 



&H2 0 0 1-5 1 4 6 3 1 



i><DX^ #!lxJ±\ f jv 7 5 y xf j^^l-k'n U ->'^;m f 75 7 

^noy h*5/, h 'J 7nt^ h*->, Xfi h 'J 3- K> h*'>**i*-r*o 

77 Jl/$£2?<7>#!Hi> 'Oi/JK 2-7ii*xf jp, 2-7 x - jl/Xf .=JU, 3- 
(2-^iJ->';l/)7'ne;l/ x 3-7i-*7'D l-t7fJMfJK 2-CL-J-7?- 



(26) ftS£2 0 0 1 -5 1 4 631 

4-h 'J 7^* cm Fti/7xi*H4i#J: ijaKSit*. 

i-jK 4-j. y 7JV*n^f;i/7xiJK 4-(2~ ^ f-jur 5 y x h *->)7 x - 



(27) 



ft$k2 0 0 1 -514 631 



, 4-7;W07x-;K ^F'j7;^n>f^7x^JK y^f*7U7x- 

1 o(7>#£ Li/>MKM>T> -jfe^CD^^^^figL, c: 

ii "9 1 o<7)fiP£ Lv>$&K*s^T\ «^(i-~^CI)(7^fc^HML, nl4 
OXIil, m(4 0Xf4 1 T&& 0 
i>l 1 o<7)^f Lv^l^tc^v>T, *%Wit, -^CI)<7^b^^ML, "(4 



R 7 (i7)c^, A D y>, fcF* L< <4&f , > h*v> ^jwndp< 
Ky, #F£ L < <4 h 'J 7 a ^ ^JP^n^f ;k $ji Kit 




(la) 



(28) f^Sg 2001-514631 

jct-.;k ^-tJ^'J^-fiUK-y^ ^uu/nuj* f-)K ffi L<fi 




, 7^*0, ^nn, T'o-t, h <J 7 fl/jj- n * f- ;k -7 

2-* ij y-4-4 )vx. h*v~C&&] 

fftUli, R^^ti, ^fiLTIi, *jg, ^ h^r-7, *oa, Y*)7)V* 
tJ^;K 2-y^f JU75 7xf^-y, X(±2-* Jb* 'J >-4->f Jl/X h * 

& o 



(29) 



^2 0 0 1-514 6 3 1 




)K f-)W7 3 J > p< h -t->, h+i/, ^^AD^f )K $f 4 U < l± 
h ij 7ju^p^ ^;u, ^^AD> h * v\ £f 4 L < it h 'J 7J^O^ 




(lc) 



R 9 li „ 4-fcf V v ;K 5-t: K a -t -> M J v > -2->f ;k 5-^ a n-6-£ Kn^ 



(30) ^200 1 -5 1 463 1 

s. 





•>7xi)l/)-if-JK 2-(4-^ n D 7 x ^ ;p)-xf - 2-C4-7 ju^- n 
7ij=.fl/)-xr^;K 2-(4-js ij 7J^o^f ^7x^i)-if 2-( 
4-^ h ^->"7x^ ;i/)-xf 2-(4-^ n D 7 x - )l/)-if )K 



(31) ftm 2001-514631 

^yy'Jl/, 4-> h*->^>y;K 2-C2-7 ij ;p)jcr-;u > 2-(4,5— >*^f- 
;i/-2-7 ij n/)-x-r;JK 2-(5-^ f-;i,-2-7 i; )l/)-jc.r — JU, 2-(3~7 i; ;u 
)-x-fx.>K 2-(2-f- x ;=. ;|/ )-x r ~ JK Xfi 2 -(3-f- x-;i/)-xr-Jl/t 




(Id) 



-(2-7 'J ;i/)-xr-^> 2-(5-pt f-;u-2-7 <j ;(,)-xr-.>K 2-C3-7 i; ;i/)-xr 
=-)V s Xf±2-(3-f-j:-;p)-xr-^-C*-6o 
t9 lo*>#4L^iM*fcJ3v>T, *»9§»*, -tt^CIetofb^tofcWI-* : 




f$H2 0 0 1 -514 63 1 



^y^Vv'JP, 2-C2-7 ij )l/)-xrz)K 2-C4,5-v*>f-;l^-2-7 'J fl/)- 
xr-;u, 2-(5-^ f-;i>-2-7 ij ;i/)-xr-JK 2-O-7 ij ;p)-xf x ;k 2 
-(2-fxxj^-xrxjK Xli2-(3-^xx;p)-xr-;i'-C4)^, I.0R 11 



* 7*d*, 5gL< Ii7;i/#n, ^f-JU, tert-7f-;p, 7iXjK */>f. 




(If) 




(33) <$ai2 0 0 1 - 5 1 4 6 31 

yif-^w f jux ^jp/Nn^f-ju, ft*L< 




[Ci-C, R 12 <±, ft* L< 'J 7WD^ 

> Xli7 5^ + ;W ft*L<f±, ^>v^"C*l9, 
R l3 li, ±S£Oi§>9<0 7 7;i'*;K ft* t < it, 2-C4-> 
xr-JK 2-C3-^t ji/)-xr-Ji/, 2-(4-^nD7xxjv)-x 

f-JK 2-(4-7JVt0 7xXJl/)xfr.)l/, 2-C4-]. ij 7 ;M" n y 
xxjlO-x-f x;K 2-C4-0 Ky7i^jO-xfjK 2-(4-^no7x 
- ;i/)-xr-;p, ^ao^>y'JK 4-> h^v^vOK 2-(2-7 ij ;i0 
2-(4,5-i;^f-;i/-2-7 ij ;i/)xf — 2-(5-> f- ;i/-2-7 ij ;p 
Hf-iK 2-C3-7 1; ^)-xf-)W 2-(2-fiXji/)xrxjK Xfi 2 -( 
3-fxxji/)-xfx*T|,J] 
*!M8<0*feft4 LWk^fiWTOft-^ atfae^WKtf&SiiaKXtt 

(+Hf(4-^nD7xXjl/H,5,6,7-f Fyt h'D-fx; P,2-c]tf'; -y>-5- 
-f ;p]-(4-> h ^ v 7 x x ;u)-y ? y > , Offc-frtb 1 X 

C-)-[4-(4-^ nD7xx^H,5,6,7-f h 7 Kn-fxy [3,2-c]tf'J v>-5- 
>f ;i/]-(4-p{ F^J/7x-^)-^y^ Offc-£-$j 2 )> 

(+)_[4_(4_^ ^->7i-^H,5,6,7-f j. Ka-f-xy [3,2-c]^ij v'>-5 
-4 U 7^* D^f^7xx;i/)-> Qb^*^ 3 



(34) #112 0 0 1- 5 1463 1 

(-)-[4-(4-y k-/7i - ;u)-4,5,6,7-f- yyt Kn-f- x y [3,2-c] f >-5 

[4-(4-h ij 7^tD^fjl/7xr;i/)-4,5,6,7-f f. ^ ^ Kofxy [3,2-c] £ ij 

v V -W ;|,]-(4-y ^•/7i-Jl/)-^V> 1 Cft-frlfc 5 )s 

(+M4-C4-1- >;7;^n^f*7xx^)-4,5,6,7-f h7k Fn-fxy [3,2-c] 

f 'J V > ;i/]-(4-y f» * -> 7 j, - * y > > Cft-frW 6 ), 

C-)-[4-(4-pj 7;^D>f ;i/7i^Jl/M,5,6,7-r F5t Fo-fxy [3,2-c] 

n">J ->'>-W ;i/]-(4-y K->7x-^)-^y^ Qb^7)> 

[4-(4-h .j 7^^-ny f-;i/7i-;i'M.5,6,7-7- 1.7k h*n-fxy [3,2-c] t: 'J 

->' >-W ;u]-(3-y Ky?^ - ;w)-y ? y > % (fb-^fc 8 X 

(+)-[4-C4- h ij yfr* ny f*7x x ;i/)-4,5,6,7-f- h ^ t Kn-fxy [3,2-c] 

y^-5--f ;l>]-(3-y. ^-77x^)-^y>, Cft^W 9 \ 
(_)_[4-C4- J, ij 7J^D^f;P7xXjvM,5,6,7-f hyfe KD-fx; [3,2-c] 
e'Jv>-W ;u]-(3-y h*->7*-/i0-**y >\-C|fc#fcl 0), 
[4-(4-^u07xX)l/H,5,6,7-7- F 7 t KD-fxy [3,2-c]fc? ij ->'>-S->f ;u] 

-7x.'.ji/-^;>, (fb-frtoi l), 

C+)-[4-(4-^ n n 7 x x;i/)-4,5,6,7-f }. 9 t Kn-fx; [3,2-c]t: >j *>'y-5- 
>f ;u]-7xx;u-y 9 y Ofb-£$» 1 2 ), 

C-)-[4-(4-^ un7x-JbH5,6>7-f HtKo-fx; [3,2-c] tf 'J >' >-5- 
<< )\/]-7 *.-)l<-j ? ; > s Cfb-£$H3)> 

(H2-y^f;V7? y x h*v>7 x - ;l/)-[4-(4-h 'j 7Hn^f^7i-^) 
-4,5,6,7-f- f 7 t Ko-fx; [3,2-c] \>\) j|,]-y ?y (-fb^ 1 

4), 

(+)-C4-C2->'y f^75yx^-7) 7i - ;l/ )_[4-(4- MJ 7)M'D^ f^7x 
-^H.5,6,7-7 j. 7 t Ko-fx; [3,2-c] tf \)-jy ;u]-y * y 0(b£ 

C-)-(4-C2-v'y f )VT A J x. b^->)7x^.;i/)-[4-C4-f> 1; 7HD^f^7x 
^;u)-4,5,6,7-r KD-fx; [3,2-c] £«; ->*>-5-^ ;p]-y ? y 



(35) ft«2 0 0 1-5 1463 1 

til 6), 

[4-(4-^nD7x^ji/M,5,6,7-r h9t Kn-f-xy [3,2-c] tf i; ->'>-S-^ ;u- 
(4-(2-[2-^ JP* 'J > -4-^ ^ x h ^ ■> ] 7 x ^ ^ 1-^ ^ / ^ , (ffc'fri&l 7), 
(+)_[4_(4_^ 0 n 7^ - ;i/)-4,5,6,7-f Kn-^xy [3,2-c] h'ij ->'>-5- 

C-)-[l-(4-^ no7 ^ x^)-4,5,6,7-f- h 9 t Kti-fxy [3,2-c] t ' >J v >-5- 

;i/-C4-(2-[2-^e ij ;b x h * ->] 7 ^ - >l/]-y ? y V, Ofk-£tl 1 9 

[4-(4-h 'J 7*in> f-;U7x-;w)-4.5,6,7-f- h ^ vi KD-fxy [3,2-c]e i; 
v y -W ^3-C4-v ^w^7i^)-^;>, Cf 20), 

H4-[4-(4-^DD7i-^M.5,6,7-f h 7 \L FD-fx; [3,2-c]ti 'J ->'y-5- 
^V^*]?!^^?']^, (ft-^ 2 1 ) 

(4-^ nn — ;i/)-[4-C4-^ n a 7 x-;i/)-4,5,6,7-7- 9 t: pn-f-xy [3,2 

-c]f; ?y M^7-b?^, 2o^^xt>f^ 

[4-(4-|> ,j 7j ^d^ ff7i - ;u)-4,5,6,7-7- Fa-fx/ [3,2-c]t; 'j 

;u]-C4-> Ky7x^^)7^>, 
[4_(4_ h f-;U7 X - ;u)-4,5,6,7-t- Js ? £ Kn-fx; [3,2-c] \£ \) 

V V-5--T ;p]-(4-y F^y7x- ;u)-y * y > , 2 5 ) 

[4-(2->^ y x h 4f V )~7 j. — ]-[4-(4- >- ij 7;^d;f^7x^jb 

)-4,5,6,7-^ h 9t ; Kofxy [3,2-c]ti >J v>>-5-^ ;u]-y ?y > % (it^ 2 
6) 

[4-C2-7 y ^. ;p 7 = y x F^y)-7xxjp]-[4-(4-^ ij 7 n y 7 * x ;i/ 
)-4,5,6,7-x fs 7t Knf-xy [3,2-c]ti 'J v>-W ;p]-y ?y (ik&y>)2 
7) 

[4-(4-^ n a 7x^jl/)-4,5,6,7-f ^ 7 t: Kn-f-xy [3,2-c]t; 'J ->'>-W ;u] 
-[4-(2--e;u^ ij hdr->) 7i x;i/]-y * y >, 0ft£^2 8>> 
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[4-(^DD7i^^H,5,6,7-f h7t KD-fxy [3,2-c]t: ij *] 

-[4-(2-*;i/*ij >-4-^;ujn.h^->) 7i r.^]-^^y y y Qk&<%) 2 9 \ 

[4-C4-J, ij 7J^O^ F + y7i-^H5,6,7-f N y k Kn-f-xy [3,2-c](i 

ij v >-5-^ ;i/]-(4-x f. * -> 7 x x;l/)-y ? / > , Ofb-g-ft 3 0 ), 

[4-C4-], ij 7 ;^o> Ki/7x-il/H.5,6,7-f fyk KD-fx/ [3,2-c]k° 

ij >-5-^ fl,]-(4-x h * 1/ 7 x x)l,)-y ? y > % Cft-fr* 3 1 ), 

[4-C4-H 'J 7J^d^ K->7xxjpM,5,6,7-f h^t Kn-fx; [3,2-c]e 

ij v >-5-^ ;u]-(4-x F^->7i^)-^;>, Cfb#fc 3 2), 

[4_(4-^ D o 7 i — ) 4 ,5,6, 7 ^ y ? it Ka-fx7 [3,2-c]t; ij v'>-5-^f ^1 

-OH-j y k- ;w)-y ? y (fb-£to 3 3), 

(1H-^ y k-JU-W ;w)-[4-C4-}. .j 7^^-oy h^y7ix*)-4,5,6,7-r j. 

9 

t Kn-^xy [3,2-c]fc''j v>-5-^ ;p]-y ? y y s Ofb-^tl 3 4), 

[4-(4-^ □n7xz^)-4,5 ) 6 1 7-^ f, ? Kn-fx; [3,2-c]e ij -y>-5-^ ^] 

-(4-7 MD7i; ;p)-y ? y > , Ofb-frfc 3 5), 

[4-C4-J, ij 7^^-ny h + y7xX^K5,6,7-7 J, y fc Kn-fxy [3,2-c]^ 
«j v >-5-^ ;u]-(4-7 ^tf a 7 x - ;u)-y ? y Ofb^ 3 6), 
4-C4-^nn7xx;i/)-4,5,6,7-^ j. y t Kn-fx; [3,2-c] f «j ->* >-W 
[4-(2->-y f-;u7 = y x h ^->)7xx;u]-y ^ y y, 0fb£^3 7), 
[4-(2->*y f-;l/75 J X f. * ->)7 x x;l/]-[4-(4-J, ij 7;v^p^ F + y7xx 
;u)-4,5,6,7-r h 9 t Ko-f-xy [3,2-c]n 4 'j v>-5-^ ;u]y * y (-fb^tt 
3 8) 

[7-^ aa-l-(2,3-v t: Kn^vv*7 5 >-7--f )U)-8-y j, * ->-l,2,4,5-f- j, 9 
k Kn^>y*[d]7^f t:>-3-^;u]-[4-(2->'yf-;i,T = y jc ^y)-7ii)P]- 
*9 C<b<£%3 9), 

[4-(3,4->'y h^->7xx;b)-4,5,6,7-f- Kn-f-xy [2,3-c]t: .j y-6 

"4 ^]-C4-(2->'y ;ut 5 y x h ^ ->)-7 x x ;i,]-y ? y y , C<b^ 4 0 ), 
(3,4—yy ^->7 j-^^-OM/l-h 7) ^n^ F + y7xz;pH5,6,7-f 



(37) W«200 1-5 1 48 3 1 

[•7t Kn-f-xy [3,2-c]e'; v >-W ;i^]y ? y Ofb-^4 1 \ 

0- t na-4-y h^->7i-;u)-C4-C4-h «j 7^;tny ^y7xi*M,5,6, 
7-f h7tKn -f-x y [3,2-c] f .j v' >-5-^ ;w] y ^ y > ^ (ft'&to 4 2), 
(4-x h*->7xX)l/)-[4-(4-f, ij 7^^-ny F+y7x-^)-4,5,6,7-f J- 7 
t Ka-fxy C3,2-c] f <J v >-5-^ ;b]y ^ y > , 43), 

C4-y ^;P7iX)b)-[4-(4-|. 1; 7JU^-py Ky7x;jvH5,6,7-f j» ^ ^ 
Kn-fx; [3,2-c] t> >j -y >-5-^ ;i,]y ? y >\ Qk-^tl 4 4), 
3-C4-y K->7xx^)-l-[4-(4-MJ7J^D^ ->7x - j^-4,5,6,7-7 
F7t Ka^-xy [3,2-c]t: tj v>-5-^ ;i/]7*a^y 0ft^!$M 5 ), 
CW-^yXj ^ ^y*-^-W^)-[4-C4-h 1; 7;b^ny ^y7x-^)-4,5,6 
,7-r h7t Kn-fx; [3,2-c] ->'>~W ;i/]^;y, C<b^^4 6), 
(4-y h#->7iX;i/)-[4-(4-]. ij 7;u^-ny F^-/7x-^H5,6,7-f h v 
t KD-fxy [3,2-c] h'ij ->'y-5-^ ;i,]y ^ y > 

[4-C4-}. tj 7)i/^-oy Ry7x-Jl/H5,6,7-r h 9 t Kn-fxy [3,2-c]^ 
»J >-W ;i/-(4-y h*y7xx)i/)-y?yy 

[4-(4-h ij 7J^oyf^7x;^H.5,6,7-f h 7 V: Ka-fxy [3,2-c] t; U 

y>-W ;i/]-(4-y f-;P7.;i/7rx;i/7xx;i/)-y ? y > 

4_[4_(4_]. ,j 7;l/;;J . D;)<f . ;1/7 ^ - ^)_4 f 5 f 6,7-t- V y Z Fn-fxy [3,2-c]e 

1; i; y-5-^jv,t:-^]$ AM yfji/xxfii' 

(4-t Ka*->y f*7x^)l')-[4-(4-I- 'J 7)^nyf f 7xxjO-4,5,6,7- 
r h 7 k Kn-fxy [3,2-c]^ ij ->'>-W ;u]y ? y > 

(4-7 -b F + y7xx;l/)-[4-(4-(, ij 7HD^f ^7x-^M,5,6,7-f h 7 
k h'o-fxy [3,2-c] t: ->*>~W ;i,]y. ^ y y 

(4-v7y 7xx;i/)-[4-(4-}s 1; 7;pjj- n y. f;U7 x x ;i/)-4,5,6,7-f- h y k K 
n-fxy [3,2-c]t; y>-5->f n,]y ? y > 

1- {4-[4-(4- j. ij 7^ioyf ;i/7 x x ;i/)-4,5,6,7-r Kn-fxy [3,2-c 
]fc: 'J v>-5-7>;i/**x;u]7xx;u}x^y > 

3-7 y y-2-4 )U-l-[4-(4-h t; 7;i/^ ny f-;i/7xx;i/)-4,5,6,7-f Yy\L Ko 
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-fx; [3,2-c]fi; ->'>-5->f ;u]7*a^y > 

3-(5-> f - n, 7 7 >-2-^ ;U )-l-[4-(4- M 7 JU* n f 7 x x ;^;)-4,5,6,7-7 
^ v k Kn-fxy [3,2-c] \f \) y ;w] 7*0 ^ y y 

'<V , /[b]H7i > -2--Y [4-C4- j. ij 7 ,w % n > f fl, 7 x - ;U M , 5 , 6 , 7- 
r h 7 k Kn-fxy [3,2-c]k v*>-5-^ ? y > 

3-7 7>-3-^ ;u-l-[4-(4-h ij 7J^o^fJl/7i-)VM.5,6,7-f h 5t Kn 
-fx; [3,2-c]e >J S/^-S-vf ;u]7"n^y y 

H*7x >-W ;v-l-[4-C4- h ij 7 n y f ;P7 x x;u)-4,5,6,7-f- h 7 
KD-fxy [3,2-c] gi; ->'v-5-^ ;i/]7*a^y y 

3- f^7xV-2-^ ;U-l-[4-(4- 'j7;l/^D>f-^7i-JVM.5,6,7-f ^ 7 k 
Ko-f xy [3,2-c] tf ij ^ y-5-4 n^o^y y 

[4-(4-y ^->7x - ;U )-4,5, 6,7-^ h 7 k Kn-fx;[3,2-c]^ij->'v-5-^ 
;u]-(4-y f ;p.x;i/7 7 x ;l/ 7 x x;lOy ? y >• 

4- [4-(4-y ^^^7^-^)^4,5,6,7-^ h 7k Kn-f xy [3,2-c] k 'J v >-5- 
;1/jKx;i>]^> y*x h 'J ;i/ 

3-7?V-3-vf ;i/-l-[4-(4-pt j, * -> 7 x - ;i,)-4,5,6,7~f h 7 k KD-fx/[3, 
2-c] k »J V y- W )V 7* a ^ y y 

(4-y f + ->7xx;i/)-[4-(4-> h#y7iXJl/H5,6,7-y h 7 k Kn-f-xy 
[3,2-c] e <; >-5->f ;p]y ^ j y 

(4-7^* 3 7xx;u)-[4-(4-y. j» ^ -> 7 x r.;i/M,5, 6,7-f f-*n-fx7 
[3,2-c] k 'J 5; >-5-y ;u] y ? y > 

(4-? no 7xXf)-[4-(4-f ij 7;i/^ny. K->7x;*M,5,6 1 7-f h?K 
Kn-fx y [3,2-c] ij ->• >-5-^ ;p]y ? y > 

(4-y f;l/7.)U7 7x^7 xx;u)-[4-(4-f. «j 7J^D^ h *->7 xXjl/)-4,5,6 
.7-f h 7 k Kn-fx y [3,2-c] tf 1; -7 yS-j ;u]y ? y > 
C4-7>f ;ut = y 7 x x;u)-[4-C4- J> 1; 7^^-ny ^y7xX^H,5,6,7- 
f h 7 k Kn-fx; [3,2-c]t: 'J ;u]y ? y >< 
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(4-fc Kn + ->^ f-JU7xx;i/)-[4-(4-|x 'J 7^*n> f*df -7 7xx;i/)-4,5,6,7 
-f h7t Ko-f-xy [3,2-c]f 'J 7>-W * y > 

5-77>- 3 "^ ;U-l-[4-C4-h 'J 7J^O^ h + ->7i-*H5,6,7-f h y t K 
D-fx; [3,2-c]tf -77-W ;i/]7n^y 7 

4-(4-^D0 7xXjl/)-5-(4-> }s ^r>/^>'->*^)-4,5,6,7-7=- j» 9 tl Kn-fxy[ 
3,2-c] fij -77jt£SS?t& 

[4-(4-^ n o 7x-)i/H l 5,6,7-r h 7 V: Ko-f-xy [3,2-c] ^ «J -7 7-5-^ 
-(4-k Ko*7 7xx;i/)y ? y ;/ 

1- [4-(4-^ DD7iXji/)-4,5,6,7-f- h 5 t Kn-f x; [3,2-c]fcf 1; -7 >-5-^ 
;i/]-2-(4-y ^v-7xx)l/)x^> 

[4-(4-^0D7xx^)-4,5,6,7-r F5t Kn-fx; [3,2-c] fc? ij 7-5-W ;u] 

-(3-7y f-;u7 5 y 7 xx;i/)y ? y 7 

N-{4-[4-(4-^ n n7iXji/)-4,5,6,7-^ ^t: Ko-f-xy [3,2-cte ij -7>-5- 

DD7xX)l/H,5,6,7-r h- 9fc KD-fx-7 [3,2-c]f)J -77-5-7 ;|/] 
-(4-y * >7JV*xji/7i x;i/)y ? y >- 

2- (4-y 0 d 7 ix;u)-l-[4-(4-^ p o7ix;v)-4,5,6,7-f h ^ k: Ka-fx; 
[3,2-c] t? i; -7 7-5-^ ;i/]x ? y > 

2-(4-y h v 7 x x ;i/)-l-[4-(4- HJ7j^d^ h ^ 77 x x;u)-4,5.6.7-f- 
F5tKD-fxy[3,2-c]^ij -7 7 -W ;w ]-x * y 7 

C3-- 7yf-;W7 = y 7 x - ;l/)-[4-(4- j» »j 7ji/^p^ h*-/7xxjp)-4,5,6,7- 
t Y 7t Kn-fx7 [3,2-c]ti ij 7*7-5-7 ;u]y ?y > 

M-{4-[4-(4-h ij 7;U^ny h*-7 7xx;p)-4,5,6,7-f f-7t Ko-f-xy [3,2 
-c] t' 'J ->7-5-* j|/*'x)l/] 7 x x f}-7 -b ^ 5 K 

(4-y ^>x;i-*x;i/7ix;p)-[4-(4-h ij 7Wn^ h * -7 7 x x;i/)-4,5,6,7 
-fF7t Kn-fxy [3,2-c] t: «J -7 7-5— f ju]-y ? y > 
2-(4-{r D D7iX^)-l-[4-(4-h U 7-iU^ny S 7 7 x x ju)-4,5,6,7-f- j* 
7k KD-fxy [3,2-c] \£ ij -7 y -5-^ ;u]-x ^ y > 
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fcf7x:=.;i/-4-vf ;u-[4-(4~|. ij 7)i*u* ^v7i-^H5<6,7-r h ? K 
D-fxy [3,2-c]e>J y>-5-^ ;i,]y. * y y 

(3,4— no 7i^.;w)-C4-C4-h ij 7;U* 07 Ky7i-)l'H5,6,7-f h 
y k Kn-f-xy [3,2-c]e 'j y 7-5->f ;i/]y ? y 7 

(4-tert-7'f-;l,7 - ;u)-[4-C4-h ij 7 ,^U^ ->7xiibHW-f h 

y t Kn-fz; [3,2-c] e ij v >-5-w ;u]y * y 7 

k*'J -77-4-vf JV-C4-C4- h U 7;l/*d^ Ky7i^^H5,6,7-rF7t Kn 
-fx; [3,2-c] e ij ->* 7-5-^f ;u]y ? 7 7 

(5-fc Kn + yk' 9vV-2-^ Jl/)-[4-(4-|s ij 7 j^n^ F + y 7 x-)i/H5,6, 

7 -rF7t Ku-f-xy [3,2-c]t; <J -7*7-5-^ ;p]y ? y y 

C5-^nn-6-li KD^rvH" ->'>-M ;b)-[4-(4-f. ij 7;U*ny ^y 7 i- 

/U)-4.5,6,7-f- h 7 n Kn-f-xy [3,2-c] £ ij -7 >-5-.< ;u]y *, j y 

3-C4 , 5-->' ^f;i/ 7 7> A/ )-l-[4-(4- J» i j 7 ;p ^ n y f - ;w 7 j. x >l/ )-4 , 5 , 6, 

7-r F5k Kn-f-xy [3,2-c]e>J v>-W;w37*n^y 7 

(1-^ 7 >?;u-l,2,3,4-r F 7 t Kn--f v + ;'J 7-2->f fl,)-(4-y |» * 7 x - 

;u)y y y 7 

(l-^>v^-l,2,3,4-f [.yt Ka-w V*/ »J >-2->f ;i/)-(4-^ nn7xx;u) 
y * y v 

(lH-^7 W 5 ^ v -_ ;l/ -5-^^)Cl-^>-7;u-l,2,3,4-^ ^ 9 v» Kd-^ 7*7 
ij y-2-j ;p)y y 7 7 

1-(1-^ > -7 , 2 , 3 , 4-f h 7 ML K P ->f 7 * 7 <; 7 -2--f ^ )"3~7 7 7 ~M 
7n^y 7 

7 jiz-1,2 , 3 ,4-f- h 7 k K n 7 7 >J 7 -2-^f ;b )-3-(4-y h- ^ -7 7 
i-*)7D^y 7 

l-Cl-^7 v;u-l,2,3,4-7- h?t Kn->f 7 #7 U 7-2-^f ;b)-3-(4-y j. 7 
x^j^yn^y-H 7 

1-(1-^ 7 -7 )P-1, 2 , 3, 4-f- j, 9 k K a --f 7 * y 'J > ~ 2 ~4 )U )-2-(4-y f^y 7 
s-j^x^y 7 



(41) ftifUOO 1-514631 

(5-^ DDf^7x>-2-^ )l/)-(4-fe: >J yy-4->f )l/-4,5, 6,7-^ Ktr-f-X 
y [3,2-c] t: -7 7-5-1- ^)^yy 

(5-? DDf^7i^-M )l/)-[4-(4— 7'y f-)l/7 5 7 7i-^)4,5,6,7-f b v 
k KD-fxy [3,2-c] £ tj >?>-5-^ ? y 7 

(5-^ DDft7x >-2-^ ;i/)-[4-(4-^. f. D7x-^)-4>5,6,7-7 F7k Kn- 
f-jcy [3,2-cDfcf; ->'>-5-^f ;w)y y y 7 

(4-£ Kn^y^f;i/7x-)i/)-(4-7 X r.M,5,6,7-7- js 7 £ pn-^jcy [3,2 
-c] k? t; v* 7-W ;p)y ? y 7 

[4-(4-->'y f-;i/7 = y 7 x - ;i/)-4,5,6,7-f- fs 7 £ K0^-x; [3,2-c] tf 'J ->* > 

^]-(4-t k a -t -> y f- ;u 7 x - ;w)-y y y y 

[4-(4-- fn7i-^)-4,5,6,7-f F5t KO-fxy [3,2-c] t ''j ->'>-5-^ jp] 
-C4-H Kn^->^f-^7x-^)-^ y y v 

(4-y- d D7x-^H4-7xx;v-4,5,6,7-7 h^k Kn-fx; [3,2-c] e 'J V 
;i/)y ? y 7 

C4-^ nn 7i^.JU)-C4-e 1; v'7-4-.-f ;u-4,5,6,7-f- 7 h'D-fxy [3,2-c] 

kf' J v>-W ;i/)-y y y 7 

(4-y o □ 7i-;l/)-[4-(4-v'y f7l/7 3 y 7xX)l/)-4,5,6,7-~r h y £ Kn-f- 

x y [3, 2-c] 'J ->' y -W ;u)y y y y 

(4-? no7xx^H4-(4-z h n7x-)pH,5,6,7-r V y t Ko-f xy [3,2 
-c] £ -7 7-5-^ ;u)-y y y 7 

(4-y F + ->7xx;i/)-[4-7i^;M,5,6,7-^i>7k Kn-fxy [3,2-c] tf 1; 
->'>-W ;i/)-y y y 7 

(4-y h * y 7 x x 'J y >-4-^ ;M,5,6,7-f 7 t FD-fxy[3,2- 
c] \L 'J v 7 -5-^- ;b)-y y y 7 

[4-C4--7 y ^ )i 7 5 y 7^ - ji/)-4,5,6,7-f y y t Kn-fx; [3,2-c] tf 1; -77 
-5->f ;i/]-C4-y h * -7 7 ^ .zju)-y y y 7 

[4-(4-v'y f^7 5 y 7xx^H,5,6,7-f f, 7 t: K D-f-x [3,2-c] £ 1; -7' 7-5 
--f ;i/]-(4-y h ^ -7 7 x x ;u)-y y y 7 



(42) ^2 0 0 1 -514631 

3-(4-y h*->7xx;w)-l-(4- 7i - ;i/-4,5,6,7-r hyt Kn-fx; [3,2-c] 
b° v > -M ;u ]-7* a ^ ; y 

onf^7 iV-2->f ;i/)-(4-7xx;i,-4,5,6,7~f |>7t Kn-fxy[3,2- 
c]k* >; v>-5-^ ;i/)y ? ; y 

3-C4-> F ^ -> 7 x ^ ;v)-l-(4-f ij y* -/-4-/f 5, 6,7-r h 9 Ko-fx; C 
3, 2-c] \f ij ->* > -W ;i/)-7" o ^ ; > 

1- [4-(4-->^ = ; 7 x - ;u)-4, 5,6,7-f- F5t F*D-fx; [3,2-c]fc' 
;-W ;p)-3-(4-y K-/7i - ;i/)-yn ^ ; y 

h*->7xx;i/)-l-(4-(4-r. h D7xxjl/M,5,6,7-.f 7 £ Ko-fx 
y [3,2-c] tf ij >-5-^ )V-^u^jy 

(4-->'y ^-;u7 = y 7 ^ ^ ^)_(4_ 7 x ^ ;U _4,5,6,7-f 7 t KCJ-f xy [3,2-C 

]tf >J v^-W ;u)-y ?y v 

OH f ;P7 ? y 7 xx;w)-(4-k°>J yV-4-f *-4, 5, 6,7-f- Ko-fx 
y [3,2-c] tf i; 3 j y-S-j ;i/)-y ? y > 

(4— f ;ur = y 7xXjl/)-[4-(4->^f ^7 5 y 7 ^ ^ ;l/ )_4, 5, 6,7-f- j» 7 
l: Kn-fx; [3,2-c] t: 'J v>-5-^ ;p]-y $ jy 

(4-y>f 5 ; 7xx;i/)-[4-(4-- FD7xx*)-4,5,6,7-r h5t Kn-f 
x; [3,2-c] e v>-M ;i/]-y ? y ; 

OH-^yyV ~ ^y-;p-5->f ;iO-C4- 7i - ;W -4,5,6,7-^ yjt Kn-fx; [3 

1 

2- c]e 'J ->'>-5-y ^ y > 

OH-^sv W $ ^y*-;i/-5->f ;l/ )-C4- 7x - ;v ,^,5,6,7-r j» 7 £ Ko-fx; [3 
,2-c] f y ,,1,)-; ? y > 

(lH-^> yV = ^ >/_ ;p-5-^ ;u)-[4-(4-- J. u 7 x x ;i/)-4,5,6,7-f ^tF 

a-f xy [3,2-c]e y ;u]-; * y > 

(4-7;U^-n7xx;i/)-C4- 7x - ;p-4,5,6,7-x Kn-fx; [3,2-c] tf 1) 
v>-W ;u)-y ? ; y 

C4-7;i/^n7xx;i/M4-b , i;->'>-4-^;w-4 f 5,6,7-r h5t Ko-fx; [3,2- 



(43) #162 0 0 1-514631 

c]tr 'j ? /" > 

[4-(4-->*y = y 7x^.^H5,6,7-f j.^pa-^y [3,2-c] t; 'J y 

-5-^ ;i/]-(4-7;u^- o 7x;)l/)-^ 

(4-7;K0 7x^;l/)-[4-(4-- h □ 7 xxjlO-4, 5,6, 7-f F5t Kn-f-xy [3 
,2-c] \s ij y y-5-.f ;p]-y, ? y > 

C^yn 1 7 x - )0-(4-7 i - J1/-4. 5,6,7-7 h5t Kn-fxy [3,2-c] i; ->* 
>-5--f ;v*)y ? y > 

C4-7-n^7 i - ; p)-C4-7x - ;w-4--f ;i,-4, 5,6, 7-f f>*o-fx; [3,2-c] 

tf 'J ;w)y ? y y 

C4-7n^ 7i-^)-C4-C4— >'y 5 V 7iX^M,5,6,7-f ? t KD-f 

xy [3,2-c] t - >J v' >-W ;i,]-y ? y > 

(4-7*P- : e7i^-;u)-C4-C4-- J>D7i-ji,H5,6,7-r h 9 t Kn-fx; [3,2 
-c] k: 'J y-5-^f ;i,]-y ? y > 

3-7 5 Jl/-l-(4-7x-;u^, 5, 6, 7-f h 9 Ko-f- x y [3,2-c] t° ij y 

;i/)7°n--<y y 

3-(3-7 9>-3->f;V/)-l-C4-^iJ yy-A-j j|,-4,5,6,7-f f. 9 t Kn-fxy [3,2 

-c] ^ «; ->* >-5-^ ;u)-7*n ^ y y 

l-[l-C4-vy = y 7 x - ;u)-4,5,6,7-f |. 7 Ka-fxy [3,2-c]t: ->* 

>-W ;i,)-3-(3-7 7 >-3->f ;u)-7n^y y 

M3-7 7 >-3-^;u)-l-[4-(4-- |» a 7 x - A/ M, 5, 6, 7-f f-^t Ko-fxy [ 
3,2-c]e 1; :jy-5-s( ;p]-7*n^y > 

[4-(4-^ n D7xXjl/)-4,5,6,7-f hyt: Fa-fx; [3,2-c]kf 1; ->'>-5-^ ^] 

-C4-k Ka^->7xx;u)-y ^ y fi|ltoxt>f ^7-, 

[4-(4-^ a n7 x _ ji,)-4,5 p 6,7-7- h9t Kn-fx; [3,2-c]t: ij v>-5-^ ;w] 

-C4-n Kn^r->7xx;i/)-y ? y y % ig^txOxf >f-*v-, 

OH-^yyV = ^>/_ ;l/ -5-^ ;l/ )-[4-(4-}> 1; 7 A/jj-ny h^->7xx^M,5,6 

.7-f h?K Kn-f-xy [3,2-c] tf'J v>-5-^;u]y ?y flSftOxt^f 



(44) %f$k2 0 0 1 -514 631 

(lH-^7 >/j = ^y- ;u-5-^f iU)-[4-C4- h>J7J^n> h * v 7 x r. ;i/)-4,5,6 
,7-r F7t Ko-fx; [3,2-c]f.j -7'7-W jw]y ? y > > ^|tt<f)xt>f 

DDf^7x>-2-^ ;l/)-[l-(4-h >; 7^*07 F+y7xX^)-l,2,3,4- 
f^7t K 0 -T 7 + 7 U ;i/]~7 ^77 

(4-? on 7i-;u)-[l-(4-h ij 7;U^n> b*->7x-;u)-l,2,3,4-f- j. ^ t 
Kn <i 7 * 7 >J 7-2-^f ;u]-y ? 7 7 

(4-7 j: - ;l/ )-[l_(4-f, ij 7^^-07 ^•>7xx^)-l 1 2,3,4-j J. ? 

£ KO^ 7 + 7 9 7-2-^ ;u]-7 ? y 7 

3-C4-7 Fdfy7xxjv)-l-[l-(4-Hj7^n^ h + ->7xx^)-l,2,3,^r 
f7t K a 7 + 7 'J 7-2--f 7*0 ^ y 7 

3-7 9>-3-W /U-1-C1-C4- h ij 7Wn^ Ky7xXjV)-l,2,3,4-^ F^tK 
n-< 7 + 7 U 7-2-W ;u]7°o^7 7 

C4- h >J 7^D^ hty7xr.Jl/)-[4-(4-[- ij 7J^n^f-jl/7xxJl-H5 > 6 
.7~f h 7 £ Kn-fxy C3,2-c]e»J v 7-5-^f ;w]y * 7 7 
(7-7 f,^- :/ ^^y 7 7 > _2-^ ;p )_[4-(4-|. ij 7^D^f Jl/7xXj|/M,5 ) 6, 
7-T hyt h'D-fxy [3,2-c]^ tj -7 7-5-^ ;i/]y. ? y 7 

^7 7*7 9 7-2-^f ;i/-[4-(4-h ij 7 ^ D 7 f7U 7 x - ;i/]-4,5, 6, 7-^- p 
n-fx; [3,2-c]^ >; -77-W ;p]y ? 7 7 

3-(4-7;p^o 7x-;u)-l-[4-(4-l> ij 7 ^ n y 7 ^ - }[/ -)-4 t S f 6,7-f- j» 
7 fc KO-fxy [3,2-0]^ -77-5-^ ;i/]-7*n^7 7 

3-(4-h ij 7;W^ D7 f-Jl/7 x^-;l/)-l-[4-(4-|. ij 7J^n^f;i/7xiJl/H,5 

> 

6,7-r |> 7 fc h'o-fxy [3,2-c]t:-.; -77-5-^ ;i/]7*n^7 7 

3-(3-7 K-/7i-^)-l-[4-(4-^ ij 7^tD^f;l/7xXjl')-4,5,6,7-f h 

5t h'n-fx; [3 , 2-c] t; 'J -7" 7 -5-vf ;u] 7* n ^ y 7 

3-(4-^ oD7xx;p)-l-[4-(4-f >j 7 n 7 f-;i/ 7 x - ;iO-4,5,6,7-f- 7 
KD-fxy [3,2-c]tf»; ~/>-5-vf ;1/]t*o^7 7 



(45) ^2 0 0 1-51463 1 

3-C4-;* Ky7xr.^)-H4-(4-|- ij 7 n pt f- )!/ 7 x - )U)-4,5,6,7-r J. 
7t Kn-f-xy [3,2-c] \£ \) ->* >-5-yf ^lypyO-l-^y 
3-(4--5ran7x^-;i/)-l-C4-C4-h >j 7^n^f)i'7x^;i/H5,6,7-f f. ^ 
n Ko-fxy P,2-c]e>J ->'>-W ;i/]7°o/A'>-l-^ > 0 
^^fl^f*, MiE^b^jCnonnoglyaemic agents ; gf]*,^ = 

A v Erf &JR , & V s iiZ 7 r p - a ttlflxft <r> -7- i$ fc is ^ t <> # ffl "C * 

&o *ftW«Vfb^»tt, /*3-7-*-*7 7r *--tf&^#(fl)/ttf> G-6-Pase 

& o 



(46) tt*2 0 0 1-514 63 1 




X Y lb 

[::-C\ R\ R\ R\ R\ n^^mii, ±fE"?ISS£ «3 >K M± 

2,4- HJ 7 V ij ;k y y y \) 7 >/ >J + 1-C4-7-9* ^ > V |. ij 
7 , /'J)V)^'>, ^>^WD7i/ty, N-X^ ->-;i^*->, 3,4 
->' KKD -4-* + V -3-CL.2, 3-/v; y >/ y ij 7 y - jp)* * -> > R> C00( » £ 

-xf j|/4l,N-yVV7'Pt:'jV75>, Nf;Pt)l/*'J>, 2,6-;u^-y> 
xv ^7 a (caesium carbonate), Xl*7^MbEJfcfc*v>T*ffl"C* 

R 2 liftE^g^?tL7tQ-6 7;p^;uXfi7 7JU^;uT'3b^^ : 

a ) ^XO'ft^i:, ^Z^-fb^fc £ 7 * )HtKmTKfc L , -jR^IO-fb#tt 




X 



z 



(47) ftg2 0 0 1-5 1 4 631 

R\ R\ R\ R\ n&tfmii N _ttZ<vm MiiM«-c&*K 
7;i/*MfcRK&K*3V»"Cllil*£fc LT^fflts; t^*pA>tL*^0#tl^ 

■J 9 A , fit®. i- h U 9 A x £S * x -> -> a Ccaesiun carbonate), x\$T 

o ] 



R 1 R R 1 

X Zz , 

R\ R\ R\ R\ n^Wi±|B<7)iil3, R ll ii, 
; NaCNBHj , NaBH(OAc) } , y*7>, BH, Cfl| tf , f^CKD 

X liilTc 7 ^ * MtKfc K. is v> r W$ S £ t h ti & Mft ^<7)j§7c 



(48) ft$i2 0 0 1 -5 1 4631 

o>W*L^"C*4 CTupper D.E.t, ,3. Heterocyclic Chem. ,33, 1123-9(1996), Stokke 
r C.E. .Tetrahedron Lett. ,37, 5453-6(1996), Nakagawa.M. , Chem. Pharm. Bull., 
41, 287-91(1993), Singh H.t^ Heterocycles, 23, 107-10(1985), Skinner W.A.f, 
„ Can. J. Chem. ,43,2251-3(1965)P.Kumart, ^.Heterocyclic Chem. ,19,677-9(198 
2),L.K.LukanovA, x Synthesis, 1987, 204-6.A.L. Stanley & S.P.Stanforth,3.Het 
erocy clic Chem., 31, 1399-1400(1994), A. K.Boset> N 1. Org. Chem. ,56,6968-70(1 
MD.K.Kementanii^ Heterocycles, 3, 311-41(1975), E.Domonguez^ Tetrahedr 
on, 43, 1943-8(1987), 3. B.Bremner^ AustJ.Chem. , 41 , 1815-26(1988) , M . 3 .0 ' Do 
nnelf^ Tetrahedron. Lett. ,23,4259-62(1982)) 0 

7* 9 Jff Eg 3 9 D V - A frb <D 9 )V a - * -6-* t, 7 r * - -if (G-6-Pase)||.$8£ 

7?fFl5^uy-A^, 250mM<7)^^ % luM^EDTA, 25mM<oHEPES, #tf250mg 
/l<7>A-> h7->>*^-rSii»«CpH7.5)4.-e, *ft«|Utt, 7»J^>^)<7>^ 

feCArlon.Lange & Walls. 1980)o»i9U»»Lfco 3*nv-AMU ttffli"* t 
-e-80<CTfitf?L£ o 

ifl05Efflc, ^ov-A^h'J b ^X-lOOW.tMSO-e^at^Cr^^? 9 0 y- 
A disrupted microsomesj) 0 G-6-Paseff^^ 0.5nM<o _ 7-6-^ x 7 7 
^ --if. 30iM ( r;MES(pH6.5) > fftgHfc^&O^ § 9 0 7 - A (0.05mg)^^f 
*Eft325 // L^T% 6#IHK 30t;r77-fc>f frffftofco lOO^Lc/)^/ 
v»j>ttHCcat no 360-3C)£^jj D -$- & » £ lc J: I) # jh L/c 0 fcZ^ifl 
ML, MjgCA)£340nm-c$j£L£o ^T^iffl5e^6* 7*9 TMiiE L£<, IB 
0 V hn-^t^-t'/f- LT^L> IQofi, 50% 

♦SWJO-ffc'd'fctiU jfri L< (ilOO^M^p, J: ty#f-t L < ti 10 // M 

HfcJ: ij*fi L< it 1 ^Mfcffl, tjffi t < alOOnM^^n^^-f 4 



(49) ^2 0 0 1- 5 14 6 3 1 

0.05^t,*f,1000xj±500Ong, #j L < lift 0.1* &jfo5OOm^ffift«c}Rj£fcfcfc0f 

o 

*!&W^*^fcHiart*Oft«JMfcli, Hfl«C, iB^/ciJ, 0.05mg*t,100 
Ong, <f i L< »4O.3jngj5^50Qng % XMli L < tt*Wfrt>2<X*WD%i&&.fr*$ 
ttEfittritfl-tt, JflKli, ddfcE«L/tfti9<&*r&4,5 > 6 > 7-r h 9 t 
Kn-f-- y [3,2-c]^ 5;>»»#, Xttl^UliPlfS *ltft« L < 

fiKfrtt, fljrU|E«Lfc4,5,6,7-^ Kn-fx; [3 , 2-c] tf 9 -y > % X 

(depot), ^y, ^p«3, ^jtrt, ttfcrt, Wirt, JMSrt, Bftftffiig&Xfi&t 

*»W^b-fr«J***1-*a5*WjBlftftli, 0!lx.ff> U S > / r > (Remington 
:The Science and Practise of Pharmacy, 19 th Ed.l995)^|e^$ ti& J: 9 



(50) 1932 0 0 1- 5 14 6 3 1 

t">x7 h (sachet), jR«L<»iflllO§So^3!8*Wi5#*fi#*t»ALT<) 

Ml, T ? n — .x XfT'jVSv^^^A, llft^'J 

Xli^U -bU^vXrTU- Xtt7 7 ? * fcfi-frLT** LT 

aft**, AtbttftUWaftiU tm«X»i#BfcM** 

«F«L-ClfctB, XlifltttStifcJ:? 
ttffll"* £ t K. X *) ®%ifr<r)if v V * % % (galenic dosage fontO^^ |_ 



(51) ftft2 0 0 1-5 1 463 1 

mm x f * m^j > w * t < li # k k o * Mt o 4 l m k -m l * Kfstt^^- 

Xl±*7 , -b;un$f4 h '>*nrj->r f >'7*>^0 f /'Xliv J !'** 

-Y^fy^yfc-S-tro ->n^7'^JXI±i'J+'>^Jfi, fl-||c©*4^«t 
ffl $ *i £ H# 1 4 i t § £ o 

T<fc <, £IT***1-* : 
37 : 

»te<k**K»«ft*»Xli*Offlfc LT) 5. Omg 

30^ KtK-8MI:-> 'J 3 y Cr x a -> * ; Aerosil) i , 5 m g 

-b u - 7, , »JM4(7 tr-fe/l/ ; Avicel) 7 0 m g 

&fli -b ;u a - * (Ac-Oi-Sol ) 7< 5mg 

XfT'JVl?^-/^ Ad. 
3 - r -f > ^ : 



HPMC i&9mg 
'M y w a c e t t 9 - 4 0 T ift 0 . 9mg 

y 7" 'J -fc 'J Ko 

mt?l»li> *ifi4"«? f>*;|trt:|Mbfc, »4IM&9o«iH*&3 



(52) £312 0 0 1 -514 631 

All : 

[4-C4-J. ij 7;i/^O^f-;i/7x-;l/M,5,6,7-f h 7 K KD-fx; [3,2-c]e 




4-C4-h ij 7^^P^f-^7i-Jl/)-4,5,6,7-r KD-fx y [3,2-c] tf 

i; y y (10Qng > 0.35mmo1)^-7^ any * > (0.5mL)4> h'Jxf ji/7S 

V>T/l^n»J KC60ng, O.35imol)£ i gfcifijDLfco £0*g£-%£ztSU 
L, 1 4 8mgC10090<7)^jg^^$.^/. o 

MS (xu* h n7.7'P-) :m/z418 (M+l) 

HR-MS : WHtflt C 22 Hi.FsNO: S : 4 1 7. 1 0 1 0 , %WL : 4 1 7 
. 0 9 9 9 

mi : 

C4-C4- h- \) 7^o^f j|/7i-^H5,6,7-7 f^t Ko-fx; C3,2-c]t e 
'J V >-W ;b]-(3-y K-/7^)V)7 ?7 8 )OftiS 



(53) 



tt-M2 00 1 -514 63 1 




4-(4-j> >J 7J^n^f *7xr.ji/H,5,6,7-f h5k Ku-fx; C3,2-c]t: 
iji;>(10Ong N O.35imio"l)£ y ^ a a * ? > (ImD^^M ->MV7*nf;ux 
5 > C0.5mD* jSint^: 0 i^>*?Ki;nH7- ^ o 'J K(50^L^ 0.35m 

MS (xknnx/V-) :m/z 4 18 (M+ 1 ) 

HR-MS : ftUffi CwHx.FjNO^ : 4 1 7. 1 0 1 0 , &M4t : 4 1 7 

. 1 0 2 0. 

M3 : 

[4_(4_^ nn7 J , :r . ;l/ )_4 > 5 i 6,7-7- KO^x; [3,2-c]fiJ 5-^ 

;i/]-7 x - ;U-> ? J > , C<t#tt 1 1 tofiit 



$c,fe#SK46mg % 0.38mno1) £ 1-k Kn * V* h 'J T V- Jl/(55mg, 0.41mmo 

L£<> N-(3-y'>f )V7 5 /T'Dt'Jl'^'-xf j^j|/^y^ ; K£®*|C79mg % 0 

C0.5ml)^^^tL^4-C4-^nn7xr.;uM,5,6,7-r h 9 K Ko-fx; [3,2- 
c] tf >;->'> C100mg N O.38rrmol)^^p L> ^Ofi-frW* 1 0 0 0 r pmT% 3 1$ 
IliLto 7KClmL)^^l)Dt> 1 0 0 0 r pmtllft, ^STM 




CI 



(54) ftSI2 0 0 1 -5 1 4 631 

iLfco u 1 2 9mgW%)(D%mit&mmvt®nt it 

ft*, 

MS (xix? h : m /z 3 5 4 (M+l) 

HR-MS :ft#^ C:oHx 6 C 1 NOS : 3 5 3. 0 6 4 1, $jiMg : 353 

.0 6 4 6 

#1 4 : 

)-4, 5,6, 7-f F^t Kn-fxy [3,2-c]t: ij ->*>-5->f ? j y s (<ffc£-!$J 1 

4)<7)S£ji 




L)U-^L7to 'J^C45 g> O.33mmol)t2-^ Dn-N.N-y^f ^xf ;P7 

tl> S^g|xf-;i,T^«aiC2x20anL), ^h^^M^TK^ 0 ^^^ X i>m^, 
M g S 0 < ±-C<7)^S CM^C V) y 11. 9 g (8150<7)4-(2-v- 7 ^ ;V/ 7 = y 

IMSf2BWMLfc 0 ^ zSiiS^TK^ct^^^^J: »9 > 8. 63 
g (6K)tf)4-(2->'^^ 7 . y x f + ->)$If LT®tZo 
±fB<75£&«C93mg % 0.38nfnol)§-N,l4— ;P ;u A 7 5 KOnOn^L 



(55) 15^2 0 0 1-514631 

fc 0 Kn^y^^Vh 'J 7 V* — ;i/ (55mg^ 0.42rmiol\ f*-(3- y y. f. ;u 7 3 y 

75 vOOfyL, 0.7fimol)^«JJ|||t, ftfetl^fi***, lOOOrmpT*, 1 
. 5 ^USSLto 4-C4-h >; 7^^-n>f-;i/7i-JUM.5,6,7-^ Kn- 
f-xy [3,2-c]fcf ij v'v(108mg, 0.38nn»l)^^j D U HfcJtfciB-frfc* 10 0 0 

* 1 0 0 0 r pm-C 1 5frW«*Lfc. *©#*ffi*3H»L, 1 4 4 m g (8^0 

MS (J-b^ h a^yix--) :m/z 4 7 5. 0 (M+l) 
HR-MS:ftlMS ChHuFjNiOi S : 4 7 4 . 1 5 8 8 , £i»Hit I 4 7 
4. 15 8 0. 
09 5 : 

[4-(4-^ dd 7^-^)^.5,6, 7-f- h5H Kn^-xy [3,2-c]e«J 5/>-5-vf 

it 




Kn*5/jcA#B|j« f-;i/C10g, 66™o"l)£N,N-v/y f;v*;i/A7 3 KC200n 

itt»*C18.3g, 99imoDfc«$Jnu % <b *i 5 B W> iftL<*fl# 

Lfc 0 #f>*L/cig^**C50anL)nft^A*L, ft *xf-;i, tb(2x250nL) 
s ^to*fc*ttffiO*C20QnL)K:j:4^, m g S 04 ±?<7)m&Rtm%K * *) 
> 16. 8 g(9«0tf>4-(2-*;i,*ij >-4-^;l/X h + 5/ ******** 



(56) 



t$iS2 0 0 1 -514631 



fc»*EilJfc?l 6WML^o ft£P> m&RV&K ± ZfoftK £ *) , 15.6 
g (86%)o4-(2-*,u* 'J >-4-f ;ux h *->)$Mft&Btt£ttA t LTftfc, 
±ia<^^.i.#®Cllljng N 0.38011101)$., N,N~v> 7 5 KCW-)UJR» 

Lfc o 1-t K D * -> ^ > V* h 'J 7 V*- JU C55ma, 0.42rnnol) x N-(3~>- ^f;v 7 ; 
y 7nk';p)-N'-if;v*;i/^^ 5 K^BS*£(79mg > 0.42imiol), Rtn.ijx* 
;W7^ >(106^L % 0.7Simol)^«u, *§ futile* 1 0 0 0 r pmT, 1 
. H4-ir n o 7 x i fl/H,5,6,7-f h 5 t Ko-f x; [3,2-c 

]eyv>C10Ong, 0.3am»1)S.^J D L, #f>*Lfcig-&«j*l 0 0 0 rpmT3^ 
WlUco *C2»Ofcft«x^MlinL)£fc;(jnu *§<b*ljfcfi£-»£ 1 0 0 0 r 
pm-Cl 5MI1L/:, *0*«MB*|*8U 1 2 2 mgC6O0<7>£gfl:£.&£ 

MS (xi/^hn^7U-) :m/z 4 8 3. 0 (M+l) 
HR-MS ittJWIt Cj 6 H27C 1 N 2 0 3 S : 4 8 2. 1 4 3 1 , lit 

: 4 8 2 . 1 4 3 0. 
$16 : 

C+)-[4-(4-^an7i-;l/)-4,5,6,7-f p n -f-jc/ [3,2-c]tf y ->*>-5- 



[4-C4-^nn7xXji/)-4,5,6,7-f F?k Kn-fx; [3,2-c]t: y v>-5-^ 
;i/]-C4-> K->7ixf)-> ? y > (30mg) £ n-/\ 7- ? y y - )l><7) 1 

: lOlS^tt ( 5mL ) K»»U 21.1x250mioCR,R)-Whe1k-0^7 ^CRegis)^^ 

fflLfcHPLCCZooftaiWKlD-Ci^BLfco £CD#7A£ N n-^?? y 1 2-? 
D/V-*ol:l^)l^t, 12mL/mi ntollf, ^V^f-f^i:( 




a 



(57) f$ai2 0 0 1-514 63 1 

isocratically)-^ L, M#UU 0. 8 m i n/Wfrfcftjfc LTGzU&Lfco 
JtlSit Vf-*T-tt, 2 2 5 nm©«ft"CO**flP*illSEr4£fcfcJ: «9 ^ 

DttiBSKfco 2 oo^tbt'-* , BP^ 1 o«iT « 44-50# fc-RU 
1 O liT* 62-72#fc -gtl"* fcT- ^3&««ai £ ftfco Tr 44-50# K-gtt* 2 o<£> 
^aJ^M^^ilfrfrfr^LTy-^U 12. 1 m g <T> &Kfk*tt * 

1 0 0% ee(4.6x25ftnn<7)(R,R)-Whe1k-0^7 i^jg-^ffl t, > t 2-y 

D'V-^l : 10fi-fr«cc, lillml/mi nT^ttl L/:HPLCI:J: ») 

ftSetfc. J§tB^>7*JP{±> 2 2 4 5 n m "C5Hfe$&fc J: Lfc 

0 TRl5.5min) 0 

1 0 0 % eeCDetermined by HPLC using a 4.6x 250mm(R,R)-Whelk-O# y Afc 

fcflJU n-^^r/t2-/DAV-JKDl : l^il'&lJ'C&ttJTfcHP LCK«fc 
^ ifiij 5e U 7t o lillml/rai n Q igtH* V 7;Hi, 2 2 5»O t 2 4 5 nmt& 
#3£fcJ: »9 tTt, Tr 1 5. 5min) 0 

mi : 

C-)-[4-(4->7 a a y j. r. ;i/)-4, 5,6,7-7- ^ 9 t f-'o-fx; [3,2-c]fc° tj v*>-5 




T R 62-72fflinKi-ai** W 6 <t> 2 o<7)?§ttH^M tf^oHfrfc, ^ILT7"- ;u 
U 12. 5mg«>£»ffc-&-8l**§fco 

9 8% eeC«6USe3RLfcxi»)0*#, TR20.8min) o 

Ca] 20 o = -170. 0 (c=0. 2 5,Mxf^) 



(58) 



tti£2 0 0 1-5 1463 1 



W8 : 

C+)-[4-(4-^ j.^-> 7i ^^)_4,5,6,7-T h7t Ko-^-jiy [3,2-c]f'J V> 



[4-(4-y h^r^7i-;u)-4,5,6,7-r h y £ Kn-fxy [3,2-c]^ 1; ~>* y-5- 
^;p]-(4-h 1; 7Wo^fJl/7x^)l')^ 9 J >(17mg)£, RsKx?-;k rw\ 
7°? yjkTfL-furtJ 1 : 2 : 2<9il£1&(2.5niL)fcfl|JBi,, 21.1x250rmi 
CR,R)-Whelk-0^ 5 A (Regis)£teffl LfcHPLCKJ:iJ5Hi Lfco ffifSE* 9 A * 
, n-^y^ y t 2-f n/W -jk*> 1 : 1 «iSl OmL/m i n"C, 

4 V^5f>f y*U*fllU i#fi> lmi n/IMta^CUlL^: 
o i§{B?*l*x-j->f-*v-tt, 2 2 5 nm<7)«[fi-C^iR5fcftP*illSEl-4C: t U 
*»)4M&Mfctttfl3*ljfc. 2 outfit: ft, l o{iT*27-32nrin { c 
HBfcU 1o|*Ta6 2 - 7 4 m i nfc-gt1-*o T* 2 7 - 3 2 m i n K-Kcl" 

10 0% ee(4.6x 25Qrm(R,R)-Whe1d-0# 7^ L, n-A 7* ? > £ 2-7* 0 

*J -)\><D 1 : 1 <r>m&ya*m\,\ Ij|lmL/mi nTiSHltiHPLCUJ: 
►?ffl05eU?t o »ttl^>7'JHi, 2 2 5X^2 4 5 nmt»:i H-^-L 
fc 0 T R 9.2min) 0 

CttJ*°o = +175. 4 (c=0. 14 2, ftfxfJV) 
01J9 : 

C-)-[4-(4-y f,^- >:7j , r . ;u )-4 f 5 > 6,7-f- h ^ t KD-fxy [3,2-c] tf >j ->'> 
-5-vf ;i/]-(4-js ij 7il-tD>fjl/7xiJl/H >, Cft-a-to 4 




(59) 



ftfi.2 0 0 1- 514631 




T r 62-74mi nc -gtl" & M 8 2 o<7><gaj B#M ^ O Mfr £ , 5H§ L T A/ 

> 9 9 . 5 % ee (^ij 8 KfB$cr>i§ I) T« 1 7 . Orain) 

Ca] JO D = -170. 6 (C = 0. 13 6, ftlxfjl/) 
Ml 1 0 

[4-C4- N >; 7J^nyf*7xrjiH5,6,7-f h7t Ka-fxy [3,2,-c] 
fc> 'J v V ]-C4-->' ^fjl/7 5;7x^)-^rA «fc-£& 2 0 ) 



**£>*lfcfi£*fc % N-(3-vf>f-^7 $ y 7*D^jl/)-N'-xfjl/*jl/!KvV $ KJt£ 

&(0.28g, l.amoDSraijDU, *«>iS<&»*M"C 1 5#M«#Lfc. ^4-^ 
'J 7^0^f Jl'7i-il'H5,6,7-f h7d Ko-f-xy [3,2-c]eu ->'>C0.4 
lg, l.SirrooD, jggnTvW 7*0 k' )^f^7 5 > C0.42m\ 2 . 4tm»1) £ t 
, *fl3fi-fr**M-Cl 6l*M«#Lfc« 7RC2ml)^^jpu, ^^ffl^ftSrft* 




F F F 



(60) 



Vrm2 00 1- 5 1 463 1 



MS (il^no^^H :m/z431 (M+l) 
HP LC OM*B) : Rt = 2 9 m i n 
001 1 

3-{4-[4-(4-^ no 7x-jbH5,6,7-r h7k Ko-fx; [3,2-c]^ tj -yy- 
5-* )WjK^;w] 7 - ;p>7 ? y (-ft-&» 2 1 ) 



(E)^-(2-tert-7- >v\£ - ;b)£jg.#»C0.36g, 1.4mol)^N,N--7 

^fW)K7? K C5Qn1 ) k l-tKn^->^ > y'x J. i; 7 V- A/ Cl-hyd 
roxyhenzoetri azol e ; 0. 20g, 1 . 4rmiol ) t N-(3— >' j f - )\, 7 5 y 7* n kf )P )-N ' -x 
f^^^v-f? K£»£C0.28g % 1.4mnol)^^jp u -eofl#ft*M"C2 0 
$Ha«#Lfc 0 M^nn7x^^H5,6,7-n7t Ka-fxy [3,2-c]tf 
.jv>(0.30g, l^mnoD^^N-xf-^-N.N'-vV V^ne^T 5 > (420^1, 2.4 
^l>*lltttM&K:«illU 1 6*MHttL& 9 ^<Ofi^»*7fcC 

7A^7 ^57 <f -fc* IjffifiLfco £*lfcJ: >K 0. 5 6 gC97%)^3-{4 
-[4-(4-^ on 7x^)PH,5,6,7-f h 9 Ko-fxy [3,2-c]-e 'J 5; 



o 




CI 



(61) 



ftj&2 0 0 1-5 1463 1 



'H-NMR (3 0 0 MHz, DMSO-d 9 ) : d = 1.50(9H, s), 2.8-3.1 
(2H, m), :1.25(1H, m) , 3.65(1H, m), 6.58 (1H, d), 6. 78(1H, bs), 6.87(1H. d 
), 7.3-7. 45{7H. m) , 7.60(1H, d). 7. 77(2H, d). 

±E<7)tert-7'f-^x7,r ;vC0.3g N 0.62mno1 )$•->* ^ p D > 9 y OmT)tplzfem 

fc»U MtteT-C«||Lfc. JMEOl 0. 6mgS-7 5 0 // 1 ^ 9 J - 
v§fl$U 3 0 5/3 0 6*/tt*#>/, 1 1 7UV*ftfflSR0 f 79^->a ^3 
1^ * * - L ^ ^ V > /t-f t 'J ~ ^ 7 v x y y H P L C v X f A (Gilson 
binary gradient HPLC system) £fflv>T5HKH P L C I- J: <Q ffifi Lfeo *tB* > 
7*)Ki, 2 1 0 5.0 f 225nm-e^aS?tl^ o SEi^t* 1 5 m 1 /m i n o % 
#?Afi 20*250 mm ODS10// mOMC)t\ 7-b h 'J JV C^«E B ) t . 
0. 0 5%<^TFA£ML£j|^*>;k(^&A)i:t\ 3 0 #M £il LT 4 5 
%B^t> 1 0 0 %B $~?<r>9-7 >v'x> hTv#ttl L/co T.12-14mi nC 
^■thmfr*f-)\<Ls 8. 3mg^)iI^iH!/«:o 
MS : m/z 4 2 4 (M+ 1 ) 
011 2 : 

(4-? uuy x — )is")-l4-(4-9 a a 7 xr.;p)-4,5,6,7-y- [.^t: Kn-f x; [3 




Cl 



(4-^ □□7x^.)u)-C4-(4-^ DD7x-;vM,5,6,7-f Ko-f-xy [3 



(62) 19*2 00 1-5 14 63 1 

S-)l0.5tn»t<Dl : 2 : ^i&frtofc&JffU 21.1x250imCR,R)-Whe1k-0* 
?ACReg1s)*ttfflLfcHPLCKJ:»)#BLfc 0 f£*5A£, fc2-7 
d/nV - )K7) l : l ofi&ft-C* till Om l/mi nt, 'fV^f-f^C 
itaJU ifr* lm i n/M^I-ffl^-t* J: ^ tHJKtfc. fctH Lfcx^-vf-tf 
v-li, 2 2 5 nm<7>fc£0(ft:fcj£*ifl|fe1-*£fcfcj: ») fl-ft&fc J: ijfctb Lfc 
o 2oo§fctje-^, E|J*> % lo|iT*2 8 - 3 2m i nfcfflSU loj±T«51 
-58mirnrffi^-rse-^^tb?ti^o T R 2 8 - 3 2 m i nfc«*T*B#* 

10 0% eeC4.6x25QTTn(R,R)-Wheld-0^7i 1 ,$.^^ ^ n— n-/?> ; 

y-jl/(l:D-c»ttJr*HPLCUJ:*>aSEL, Xi»lin 1/mi fcfti^ 
^7*;Hi^ 2 2 5 nm, T«9. 9m i nt»:J: - Lfc) 0 

Ml 3 : 

(4-^on7i-;i/H'l-('l-^ DD7i")l' )~4 ,5,6, 7—f- js Kn-fxy [3 
,l-c] f ij > - W ;u ]-> * y > , 0ft-£t)2 3\ ^®tt^^>f-^v- 




Tr5 1 -5 8m i nCfflitJMl 2^^|g-*y-JH, I^L, 2. 

9 9. 5 % ee (Ml2-c£« LtzM. «9 T. 1 5 . 5 m i n ) . 

W 1 4 

[4-(4-f, ij 7Wo>f;i/7ii)l/H5 ) 6,7-f j, ^ t Ko-fxy [3,2-c]t' >; 
V V -W ;u]-(4-y. K->7i- ? / > , Cfb-fr * 2 4), Mtt-i^ ^ f- 



(63) 



0 0 1-5 1 4 6 3 1 




C4-C4- h t; 7)^D^f;V7xr.)l/H5,6,7-r h5t KD-fx; [3,2-c]fc; 
Uv'y-W^H4-^ FJf^x^JV)-^ ?7 >Cl 1. 2mg)*^7"^>t2- 
7*o /V -)Ut<7? 1 : 1 C0ii^(2m 1 )fc$g)BU HPLCfci *)21.1x250n 
m(R,R)-Whelk-0^^A(Regis)^ffl^T5-S Lfco IS* 9 A £^7*? > i: 2-7 n 
/V-JI/O 1 : lOtS^-C, lflml/mi n<0ltt^ V?77^ y ^fcfcf 
WU B^ttinrin/ifl.^jasLTIHJRLfc. *?>&tH Lfcxt * 
2 2 5 

BP*,, lo{iTn4 0 - 4 3 m i nCffllU 1 o(iT« 5 5 — 5 9m i 
nUffl^1-4fcT-^*«ajUfco T R 4 0 - 4 3 mi ni:ffilt4iM7 , -Jl' 
L, l^L, 4. OmgO»ft#l0£#/co 

>9 9% ee(4. 6 X 2 5 0 mm (R.R)-Whelk-O^ y a u ^79 >k 2 

l/mi n-C&^K fttfl Lfc^f > 7>»i, 2 2 5 t 2 4 5 nrnfMCi »5 * 
Ltz, T« 1 2. 6 m i n) o 

M 1 5 

[4-C4-1- )j 7J^n^fJl'7i-Ji'H5 1 6 ) 7-f h y fc h'o-fxy [3,2-c]tf ij 
v > -W ;i/]-C4-p< js * -> 7 x - 9 J y „ Cft-g-ft 2 5), MWH^i- > f- 



(64) 



^2 0 0 1-514 631 




Tr 5 5-5 9m i nKiStiW 1 4 frh<OWft* 7- )\> U ?£S&Lt\ 4. 0 

9 9% eeC«i 4fcfE*Ufc*fK Tr 1 6. 4 m i n >o 
ffil 1 6 

[4-(2->'y f;i/7 5 y x h^->)-7i^;i/]-[4-C4-|s ij 7 n * f-;U7 x -A< 
)-4,5,6,7~f f. v KD-fx; [3,2-c]eij y>-5-^ ;u]-^t 2 
6 




)-4,5,6,7-r Ko-fx; [3,2-c]e 'J ->*>-5-^ *7 >Cca. 2 0m 

g)£> ^7** >t2-7°n^V-;K75 1 : 10fi^(lml)C»l»L, 20 X 250 
nmChiralcel 0D# 9 a t H P L C Tfrl L£ 0 f^)*7A^ ^~?9V 
i: 2-7-0 aV - ;K: v xf ;ut 5 > i: (?) 7 : 3 : 0. 0 1©iS#ftt, 
T4 -^i:itBL> Mti6m l/mi nt^^ lm i n/H5H-ffl 

*SLTISJCLfco i§fcbLfc^t>"f 2 2 5 nmO«ft"C«*ft4r*ft 
1"*£fcfcJ:!?$M&»fcJ:>)l*tHLrt:. 2oo$ajt>-*, l|J*>, loiiT«2 
0 - 2 5 m i n fcffiS L, 1 o(iT« 2 7 - 3 3 m i nCffiltS t?- ? Sr^tB 



(65) 



ft».2 0 0 1-514 631 



Lfco Tr 2 0 - 2 5 m i n K#J^-f£ iiifr* 7*- ^ U «U 8. 4mgO 

>9 9. 9% eeC4.6x250mv7)Chiralcel 0D* ? a LX^79 > i: 2-7 n 
/V-J^yxf^7 5 >t<7)7 0 : 3 0 : 0. 0 7 ©iS^lfc 3 H P L 

CKJ: l9i»J5cL, MfiO . 4ml/mi nt*t), #tt*>^/Hi, 2 2 55 
If 2 4 5 nmT% J: * =-9 - Lfco Tr 1 5 . 4 m i n ) 0 



[4-(2~>'y. f-;U7 = y jl h ^ ->)-7 x r.;p]-[4-(4- ij 7;U;t n y f-;U7 * —)V 
)-4, 5 ,6, 7-y- y 9 t Ka-fx/ [3, 2-c] tf ij > ;u]-y ? y > , Ofb-&$J 2 
7 



Tr 2 7 - 3 3 m i nMI^-rfcWl 6 frh'OWfr'k 7 s - U 9 

> 9 9 % ee(ffij 1 6 fc|BB*>A#, Tr 2 0 . lmin), 
W 1 8 : 

[4_(4_^ D D 7 x ^;p)-4, 5 ,6, 7-7=- ]s 9 k Kn-fx; [3,2-c]t° ij >-5-^ ;p] 
-[4-(2-^;P^ >-4—f Jbx Ky)7x-j^ ? y > % (*fc#* 2 8), AMI 



W17: 




(66) 



#82 0 0 1-5 1463 1 




N 



o 



a 



[4-(4-^ DD7i - ;|/)-4, 5,6,7-7- h 9 t Fn-f-xy [3,2-c] t: U *J ;u] 
-[4-(2-*;l,* ij >-4-^ JbxF+y)7i-^H * ^ > (ca . 10mg) £ 3 m 1 (7)^ 

7 , ^>t2-^\'7'^y-;uti|gfjn.f-;utvJc.^;i,7= y t <7) 1 5 : 1 5 : 1 . 0 
. 2*>ii#tt<3ml)n:j8F#U 20x25Oim(7)Chiralce1 CD* ? A&ftffl L>t H P L 

t <T) 7 0 : 3 0 : 0 . 1 Ofi-frfc-C, 6 m 1 /m i n T>f V * 9 r 4 ? * K. 
iBU Sfr*lmi n/MfrKffiii LTHELfc. ^ OvfttBxt^f-^-v-Ji 
2 2 5 nm<7)«ft-COiR*JSlE*«|jg1-4ii:m: »} fl-3t»C J: Lfc. 2o 
C0?§me*-^. fiH*>. lo(iT« 4 0 - 4 7mi n»:fflitS, lo{iT„5 0- 
5 9m i nfcffl^l-fcts'-^fclfctBLfco T«40-47mi n ffl MS "T ! 

>9 9. 9% ee(4.6x25QmChiralcel OD^yA^r^ffl L> ^/^^t2-/a^ 
/-Jl'tyxfji/T? y t<r>7 0 : 3 0 : 0 . 0 7 0fi-&*S»-eifiBT*HP L C 
K<fc «9 iB'J5e SEiSHO. 4ml/mi n "C* »9 > > 7Wi 2 2 5 nm"e 

«IU <9*-?-Lfc> Tr2 2. 9min) 0 



[4-(Hdd7xxjv)-4,5,6 > 7-7 ). ^ jfa-fx; [3,2-c]t: ->*>-W ;u] 

Xf>fi-7- 



W l 9 : 



ftH2 00 1 - 5 1 463 1 




Tr 5 0 - 5 9 m i ntffiStiWl 8 frhVMft* f- * U PSI3&LT4. 0 
9 8% ee (^Ji 8 KSE«L T.28. 5min), 

m2 0 : 

U V >-5->f jl/]-C4-p{ K-/7x^)-^;^ Cft-g^ 3 0), fifllttx^ > 



[4-(4-h ij 7^:* ny ^^^7x^^-4,5,6,7-7- h5k Kn-fxy [3,2-c]fcf 
'J y >-5--f ;u]-(4-y. h * ->-7 x - ;u)-^ ? y > C10mg)$- 2-yu /nV - ;l> CO. 5m 
DKiiL, 2 1. 1 X 2 5 0 mm^(R,R)^lhe1k-O*7A(Regis)^^fflL^H 
PLCfc«fc WIUo |*7Af, ^Vt^D/V-JI'Ol : 1 <DU& 
»t, IllOml/mi n^V^?f-f y^fcfcttiU lmin/ 
ifl-Uffl^l"* J:? fcBJttLfc. »HlLfcxt>f*7-*8* 2 2 5 nititl 
***aBj61-*it K«t $4HfcSfcJ: ^ttBLfc, 2 oo&tb tf- I|J*>, l 
o{JT R 2 4-3 Om i ntffllL loliT«4 1-4 7m i nKfflltse- 
?£$fcBL£ 0 T* 2 4 - 3 0m i n KffliJ-f ^ U IULT, 2 




13*2 0 0 1- 5 14 63 1 



>9 9. 8%e eC4.6x250tfnCR,R)-Whelk-0^7 J i K $.^^L^ n-/\ 7 ? > 1 2-? 

o/V-*©l : 10«^«-C»WLfcHPLCKJ: ijaSLfc. X&l* 1 m 1 
/rain, *§HJ^>7';u£ 2 2 5 t 2 5 4 nm^jfegCJ: «9*-^- Lfco T 
r 1 2 . 0 m i n ) 0 

«2 l : 

[4-(4-j. i; F^y7ir.^H,5,6,7-f |>9fe [fn-fxy [3,2-c]fc> 

•J ->* >-5-^f ;u]-C4-j< K</7ii^?y>, (-ft-e-ft 3 1), j^'ft-i^ 



W2 0i>feOTi4 1 - 4 7m i n fcffliS1-*fl-H£ 7*- ;u L, 3 
9 9. 1 % ee (ft 2 0tKILfca»)O*ft, T„ 1 5. 8min)o 

T#8re**C: trt 5 £*Q<7) Ka#$^v/MJ7 % /~Jl0ltt<t>$ loot 




F 



fl!)2 2 



(69) 



#3*2 0 0 1-514631 



[4-(4-h i) 7;U^O> ht->7xr.Jl/K5,6,7-7- h7t h'D-fxy [3,2-c]fcf 
ij v* y-5-.f ;u]-(4-y, h * i, y x x;u)-y ? y > , 3 2 ) 



-f h 7fc Kn-f-xy [3,2-c3 ti U =jy £)v#f£(o. 3 7 5NU 0. 4m U 0. 
1 5mmo l)*N, N->'y *)V*)\> A 7 3. K + <*>4-> ^-^Ifl«)j|ft( 
0. 3 7 5M^ 0. 4ml, 0. 1 5 mm o 1 ) K«JDLfc 0 

«I«i(8. 3ml+Cl. 7 3g>O0. 2 5 m 1 *«J0 Lfc. ^fl-frtt* 
, Sfi-C, 1 0 0 0 r pmfllL, fifflNa-C 1 CZmD^g^p t , 

if-;u-C«ltBLfcC2xlnil) 0 *fc*£#;ftHiaJtt**llU 
MSCxi/^ h a^yi/-) ; m/z 434(m + D 
HP LC Cfr&B) i R, = 3 3. 2 win 
W2 3 : 

[4-(4-^ DB7i-ii/M,5,6 1 7-t h Kn-f-xy [3,2-c]t: 1; v*y-5-vf 
OH»f y K - ;U-5-^ ;p)-y ? y > , (-ft-g-to 3 3 ) 



N,M-y^f;l/*Jl/A7 5 K<£<r>4-(4-? p p 7 xx;u)-4,5,6,7-f f> 9 £ Ko- 




F 




H 



(70) ^2 0 0 1 -5 1 46 31 

f-xy [3,2-c]e *)*J> WMC0.375 M , 0.4 m \ x 0.15 mm 0 1 N,N,->->f 
^*il/A7? K + *M > K-JI/-5-* ;I"K>®OMC0.375m, 0.4 m i , 0.15 m 
mo 1 )> TkXfW p ay ? >4><7)N-(3-v'p< 5 7 7*n t: )U)-N'-xf- ji/?? 

5 K1£Mct?!®^^C8. 3011^-^1.739)0 0 . 2 5ml L"C, fffl 2 

2<7?E®t(5imic, %mit&ty*'&tz 0 
MS(xk^hD7^1/-): m /z 393(m + D 
HP LC CU&B) : R c = 3 0. 7m i n 
#02 4 I 

CIH-^ > |^_ ;L ,-5-^ ;l/ )_[4-C4- J. ij 7 )^p^ x.-^-A, 5, 6 7-f 

h9k Kn-f-xy C3,2-c] t: >j ;u]-y ?y (lt-£t> 3 4) 




N,N-v> ^)l/*)Pis 7 5 K4>o4-(4-}, ij 7 ;^d^ h * v 7 x x;w)-4,5,6,7 
-ff7k Ka-f-xy [3,2-c]e 'J y Oy§-$(0.375M, 0.4ml, 0.15mnol\ N,N- 
■>^fJl/*;l/A7^ K4X7M V K-)U-5-*;p**>|g<75v§?SC0.375M,0.4ni\ 0.15 
nrnoD^yrvf^ any? >cj3coN-(3-- y^ f-;u7 5 J t? ^J-N'-xf^* jujK 
5 Kjfi»ffiO«TS»C8.anl4.(;1.73g)oo. 2 5ml S"ffifflLT, 00 2 2 O 

MS CxU* b D^^V-) : m/ z 443CM + D 
HPLC CfrffiB) : Rt = 3 1. 5m i n 
M2 5 : 

[4_(4_^ oo7iX ;p)-4,5,6,7-f h- 9 t Ku-f-xy [3,2-c]ftj ->'>-5-^ jp] 
-C4-7;P^-n7xx;p)-y ?y (<fk-£$j 3 5 ) 



(71) 



'#212 0 0 1 -5 1 4 631 




F 



CI 



fxy [3,2-c]f i; ->< >v§$(0.375M, 0.4ml, 0.15fm»D % N ,N-v ^fJl/-tWVA7 
5 K4"<7)4-7;i/^n$,i.f:®<7)^^C0.375M > 0.4m\ 0.15itmo1)^ ([/->' ^ n n * 

•^C8.3ml4.^1.73g)$ r ^ffl 00 2 2 OffiIRi: IPHfcfc ^ffc-^Sr^o 
MS(il/^hnX7'l/-):m/z 372(m + D 
HPLC (££B) : R e = 3 2. 6m i n 

00 2 6 

[4-(4-f> ij 7ji/^n^ h^->7i-ii'H.5-6,7-r F7t Kn-fxy [3,2-c]e 
•J •>* >-W ;i/]-C4-7 )^D7xx)l')-^/'^ (Ik-g^ 3 6 ) 



N,N-v^ f-)W*)l/A 7 5 K(£<7)4-(4--]> i; 7)l^^n^ Ky7iX^H5,6,7 
-r H9ti FO-fx/ [3,2-c]e'J v>O?§^(0.375M x 0.4ml, O.lSmmol), N,N- 
y^f^*Jl/A7? K4'<?5 4 -7^^n$,i 1 #®<7)^^C0.375M % 0.4ml, 0.15mnol 

< K*£®^c7)il?S^(8.3inl4 I nl.73g)(7)0. 2 5ml U 00 2 2 OfE^t 

MS(xl/?hDX^l/-):m/z 422CM + D 




Q 




(72) 



f$g?2 0 0 1 -514 631 



HP LC Cfr&B) : R« = 3 2. 2m i n 
03 2 7 : 

[4-(4-y- D D7x;jl-H5,6,7-f Fyt Kn-f-xy [3,2-c]fcf ij ->'>-5-^ ;u] 



fxy P, 2-c]e cT^ffcCO^SM, 0.4m\ 0.15mmo"l) N N.H-y^f^^^A 

1, O.lSirmoD^ MJ jc^uy = > (42^ 1^ f^jf-j^ n n y. ? >4.<7)N-(3— y y f- 
^7 5 V yn t: ;i/-N'-x^-;i,* 5 Ki&®&</)S$i$(8.3ml4i<7)1.73g)<7) 

25ml £f$fflU fl)2 2 <7)E«t (sian^b^^#/c 0 
MS(xynn^7*W):m/z 441CM + D 
HP LC (#&B) : R t = 23.4min 
912 8 : 

[4-(2->'>f.;i /7 ? 7 X h^v)7i-;u]-C4-(4-). ij 7 ;^D^ Ky7ii 
*M,5,6,7-f ^ t Ko-fxy [3,2-c]fi;^>-5-^)u]-y ?y 
^13 8) 



F 





(73) #312 0 0 1 - 5 1 463! 

-f h y t Kn-fx; [3,2-c]t: 'J (0.3751^ 0.4ml v 0.15nniol\ N,N- 

■$(0.375M, 0.4m\ O-lSnrnol^ j. ij x.f-)VTA >C42fi D„ & ? D D y * > 
.3ml4,(ol.73g)<7)0. 25ml^ffflLT, M 2 2 Olfi® t Htifc£$flMI:£'ft £ 

MSCxU* hn^yu-) : m /z 491(m + D 
HP LC (TOB) : R t = 24.9min 

«2 9 : 

[7-? nn-l-C2,3--^t Kn^ V*7 y >-7->f )P)-8-* h * v-l,2,4,5«f Yy 
t Kn^oVCdDr^ftf >-3-^ ;w]-[4-(2->'p<f-^7 = yxKvhx-Ji/]- 
y*y>, (M3 9) 




)U)-8-y -1,2,4,5-^ KU^y yCcGT-lf fc: >(7)y#^C0.375M N 0.4ml 

, O.lSrrmolX N.N-y^f ;p*jl,A7 5 Kt(7)4-(2-y'^f ^7 5 y x 
&#®&$&<7>®TOC3.75M, 0.4m\ 0.15mnol\ y xf^7 5 > C42^ 1), 



? n tM ? >4jcoN-(3-vV f-;u7 = y 7*0 t'iO-N'-xf j^jV^y-f 5 
i£M?8tC8.3ml4,-cl.73g)<r)0.25tnl^^fflLT, «|2 2 OttflU: RMftCMtt* 

MSCiP^ : m/z 521( M + 1) 

HP LC (*ftB) : R t = 22.9min 



ft*2 0 0 1-5 1463 1 



= 22.9min 

M3 o : 

[4-(3,4-->'^ h^y7ii;i/H,5,6,7-f h7t KD-fxy [2,3-c]tT 'J ->'>-6 



k Kn-fx; [2,3-c]tf'J ->'>(7?^C0.375M,0.4m\ O.lSnrnol), N,N->'>^;U 

M N 0.4ml, O.lSninol), y jcf-;ur 3 >(42p 1), SOy^nn^r/t^ 
-v^f-^T? yynt'^)-N*-xfii/*j^vM ? KJSK^coMiS^CS-^l^^ 
l-73g)oo. 2 5ml*ttfflU «2 2 JWft"£**#fc. 
MSCjcI^^ F 0^7*1/-) ; m / z 467CM + D 

HPLC CfrfcB) : R c =18.1min 

«3 l : 

h 9 k K n-fx; C3,2-c] y >-5->f y Mt^tt 4 1 ) 



0 




T 9 

,0 CH, 



H,C 




(75) t$H2 0 0 1 -5 1 46 31 

N,N-->'>f-;i/*;uA7 5 K4k7)4-(4- j. \) 7 j,* o y h * -> 7 x r.^)-4,5,6,7 
-r h 7 t Ko-fx; [3, 2-c]e 'J ->'> (7)^^(0.3751^, 0.4ml, 0.15mmol), N,N- 
•/7f;^t*A7? K4><7)3,4-vV h+v^.i < #!gO^^(0.375M, 0.4ml, 0.15 
rimo!), p ny. ? >i£<7)NK3-v'y f jU7; y 7°o k')l/)-N'-xf-;i/*;u^v 
-f ? ^^^11^^(8.31111^^1.739)^0.25011^^^ 2 2 OEtt (WJM 

MS(xU?fnxyi/-):m/z 464(m + D 
HP LC (££B) : R t = 32.2min 
^J3 2 

(3-? nn-4-y, f. ^ -> 7 x -;u-[4-(4- f. 1; 7 j,* n y J> + v 7 i ~;i/)-4,5,6,7 
-t y 7 Kn-fx; [3,2-c] t ->j v>-5-^ ;iJy ? y >, (-ft-g-^M 2) 




N,N-->'> f-;U7 * JH7 ? K4 , <7)4-C4-|. ij 7)^d^ 1- ^ v 7 x r. ;lO-4,5,6 
,7-r h 5 t: Fo^xy [3,2-c]ti <J ->* ><7)^(0.375M > 0.4ml, O.lSrtinol), N, 
H7fJl/*J^7 5 K<f<7)3-^ DD-4-y h*v£f.#®c7)Y#?£(0.375M, 0.4m 
1, 0.15rmiol), fttfv ? n ny * > ^<7)^(3~;;y ^7- = y 7-0 \£ ;iO-N*-- <? 
ll'JW'y^ KJg®J^<7)!lil^(8.3m1^-cl.73g)(7)0.25ml$ : ^ffl l> M2 2<D 

MS(iVna77"l/-):m/z 468(m + D 
HP LC Cfr&B) I Rt = 3 4. 4m i n 
0!I3 3 : 

(4-x h^y7iX;l/)-[4-(4-h 'j 7>U*ny FJf-/7x-)l'H5,6,7-f h 7 



(76) »«2 00 1 -5 1 4 63 1 

k h'u-fxy [3,2-c]t* ->'>-W ?y 7, (-fb'frflM 3) 




N.N-y^f Jl/*;l/A7 5 K4>^>*-C4- h 'J 7/1/* a > h * v 7 x ^.^)-4,5,6,7 
-7h7t Kn-fx; [3,2-c]e>; v ><^7j£(0.375M, 0.4ml, 0.15mmol), N,N- 
■^fWW7 5 F4><7)4-x h^r->^,i.#KOv§?fi[C0.375M > 0.4ml, 0.15rrmol 
)> Sffv^nc^> if c7>N-(3-v'y. f^T^ynt' ;u)-N'-x^ ;w # ,w-K-7 

MS(xl/^hD77'l/-):m/z 448(m + 1) 
HP LC (#£B) : R t = 35.1min 
$13 4 : 

C4-y f-jP7 - ;l/ )-[4-(4-f. 1; 7^*ny F+->7xi^H5,6,7-7 hyt 
Kn-f-xy [3,2-c]t: U v'7-5->f ;w]y 7, (fb^lM 4) 




N,N--7y f JV7 * )VA7 5 K4 1 <7)4-(4- <j 7j^ 0 ^ h + y7iX^H,5,6 
,7-r h7t KD^-xy [3, 2-c]t:'; -77 <nWM. CO. 375M, 0.4ml, 0.15mmol), N, 
N-y^f ^*JVA7 5 K"f<!04-y f-^£lJF®<77}§?i£(0.375M, 0.4ml, O.lSronol 
), Mv'^on^ ^ 7* oN-(3~7y ^;P7 5 y 7 , ntfji/)-N'-xfj^j^y 
mg5Jt£<7)JlrS?S(8.3ml l f(ol.73g)<7)o. 2 5ml U 0!) 2 2 Of 2$ 



(77) 



*#fi2 0 0 1 -5 1463 1 



MSCiVnox/k-Jim/z 41B(M + D 
HP LC OfrfcB) : R t = 35.2min 
«3 5 : 

F7k Ko-fx; [3,2-c]t:.j -7>-5-^;u] 7 'n^y (-fk^Hf 4 5) 



7-r h7k Kn-f-xy [3,2-c]b°>; v ><7)}§$(0.375M, 0.4ml, 0.15^1), N,N 
-y^f;l/*^A7 5 K4><7)4-y h*v&£$<7)^$(0.375M % 0.4m\ 0.15imo1) 
, S^y'^DD^ ? ^^oN-CS-v'pt f-;i/7 = y 7* Otf^)- N'-jif-;^ 

MS Cxlx* h d*7 , U-) : m/z ; 460(m + D 
HP LC (Tj&B) I Rt = 35.Qnin 
#0 3 6 : 

(1H-^>X^ ? ^V-;i/-5->f ;i/)-[4-(4-|s »J 7^*ny h ^ -> 7 x r.;b)-4,5,6 
.7-r F7t Ko-^-xy [3,2-c] e y y >-5-^ ^ y > ( (it&®4 6) 




F 



(78) 



mUZOO 1-5 1463 1 




F 



N.N-y*>f^^jVA7 5 K4.£>4-(4-h 'J 7J^D^ h * -> 7 x x.)l/)-4,5,6,7 
-r byt Ko-fxy [3,2-c]e 'J v :/<7)}§$(0.375M, 0.4ml, 0.15mmo"l), N,N- 
Wf**A'A7 5 K + <7)^>X-f 5 ^y*-;U-5-*^^>-^(7)^7^(0.375M, 0. 
4ml, 0.15mmol), jtWy * n n * 9 V #<7)U-Q-i;* f>n,r 5 ^ 7*o t: ;w)-N*-x 
f^*i^fy-f ^ mm^O!S«?e[(8.3ml4.(ol.73g)oo. 2 5ml fcttfflU 

MSCxU* hP*7U-) : m/z 444(m + 1) 
HPLC (£fcfcB) : R t = 23.1min 

(4-y; ^^- >7x ^;i / )-[4-(4-h Ij yfrfa* ^c> 7x - ;l/ )-4,5,6,7-^ J. y 
k Kn-fx; [3,2-c]tf'J v>-5-^ * y > 



h**/$Afl(P-Mfl, 4.amo1)i r N,N-y^f.;i/*;uA7 5 K(25ml)fcfc 
#U Fn^fy/<>>/ h i; 7 y- ;p(0.71g, SmmoD^flpu «gi»T, N-C3 
f-;U7 5 7 7n k*Jl/)-N'-x-?-;i/* ;1/jK->M = Ki&M(0.96g, 5mmo"l)£j& 

JPLfco #fc*tfc»fr»*Sirc, 3 0M^#L/; o 4-(4-hj 7ju*ny. h 
+ y7xx^)-4,5,6,7-j j, 9 t Kn-f-xy [3, 2-c] t: (l.Sgt, Simiol)^ 

, &>T, N.N-^'fV7*uejl'Xf^7 5 > (1.4ml, 8.4rrmol)£ j^p t , #£tl 




F 



(79) ^2 0 0 1-5 1 4 631 

x-r^-CttmL7t:(3 X20nl) 0 ^;b> , ftflflMtT > f A 
7 K(2ftn1) T .^^t, MgSO.ltCTU ^TtftiL/c, JBfcfc, y'JA 
y^±T% SI®^f-Ji'i:^7 , ^>«!:<7)i!i^Cl : 2 * 9 A ^ n v h 

^f-^tert- 7 '^;uai-r^i:^7'^>i:(7)iS^5}^i^ B H H 'fbL^ 2. 13gCg 

M. p. 6 8-7 Ot: 

C»Hi.F»N0»S. 0. 2 5HiO<^)tfJMt: 

C, 60. 34%; H, 4. 2 6%; N, 3. 20%. %®m \ 

C, 60. 3 5 %; H, 4. 38%; N, 3. 07%; 

C, 6 0. 3 4 %; H, 4. 33%;N. 3. 09%. 

03 3 8 : 

[4-C4-1- ij 7J^n^ h#->7xx;u)-4,5,6,7-f f. y t Kn-fxy [3,2-c] 




F 



-th7t Ka-fx7-D,2-c]fiJ v><7)}§^(0.375M^ 0.4m\ 0. 15mno1) % N, 
N-i/ptf-^Jh^AT? K"^^ 4 -^ h4rV-3~- h n <7)v#}j£ (0.3751^ 0.4m 
1, 0.15mno1), foxfj 9 a u> * vifoN-O—/*;* f-;W7 5 J "fu t?ji/)-N'-.x.f- 
JU^-^-T 5 KJ£»^<7)SB»7«C8.aiil+Tl.73g)tf5o. 2 5ml fcttffl U « 

MSCiU^h07.7 , l^-):m/e ; 479(m + D 



(80) 



ft«2 0 0 1-5 1 4 6 3 1 



HP LC (#&B) : R t = 32.5min 
M3 9 : 

[4-(4-f i; 7^in^f;i/7x-^)-4,5,6,7-f f. ? t: (? D -fxy [3,2-c]^ 
v > -W ;i/]-(4-^ f- jv 7 r - «/ 7 x - ? y > 



f Ko-fxy C3,2-c]e>; v><7)}§$(0.375M % 0.4ml, O.lSmnol), N,N- 

V^f-J^JUT? K + tf} 4- ^ ■f-fl'Z.fl'7 r — ^^,i>#®c7)}§^C0'375M > 0.4mL 
0. lSrmmol), ^y^Dn^^y^ N-(3-->' ^f)P7 5;7"nk'^)-N'-xf 
5 KJSKJ£o^rS?£C8.3ml4.^1.73g)oo. 2 5ml LT, fl 

MS d-l^ h n^7l/-W z : 4 3 4 Cm + D 
HPLC (#&B) : R t = 33.5min 
#04 0 : 

4-[4-(4-h ij 7;U*n>f-)U7x^^)-4,5,6,7-T Ka-fxy [3,2-c]n° 

»J v y -5-* ;u # - )\> ]$|,|| ^fjvxxr* 



F F F 

N,N-y^f;p*J^7 5 Ktpo4-C4-h 'J 7^* n f-;u 7 x — JU)-4, 5, 6, 7- 
T h 9 t KD-fx/ [3,2-c]t: ij ->'>o^(0.375M > 0.4m1 x O.lSrrmoD, N,N- 




O 




(81) 



ftH2 0 0 1 -5 1 4 63 1 



•>'^f;i/*^A7? K + <7)^y^f-^rl^7^;W®<7)^^(0.375M > 0.4ml, 0.15 
rrmol), v'^nn> ^ ^4><7)N-(3-v^ f- jut 5 7 ynt'j^-N'-xf ;i/*)^'v' 
-f 5 mS8^O!l^^(8.3ml43-el.73g)o0. 2 5ml £#Iffl U 2 2<9E$ 

MS(xl/^ fa^yi/-)m/z :446(m + D 
HP LC (3f£B) : R c = 31.9min 

P!I4 l : 

r h 7 k [3,2-c]e y ^Ij ? j y 



r h7k Kn-fxy [3,2-c]^ 'j v ^<7)}§7£(0.375M, 0.4ml, 0.15im»1), N,N- 
v^f^*^7? K#<*>4-fc Ko^rv^ f-)P^,i.#m<7)vi^C0.375M, 0.4ml, 
0.15mmol), y^Uy? DD> ^>pj 3 tf)N-(3-y^fJl'7 5 /7*D \L Jl/)-N'-a:f-)U 
tf^**^ ? K^mt£^M(8.3ml4.^1.73g)(7) 0 . 2 5ml £1£ffl L, « 2 
2tf)|e«tiIi:iI^i^#/:o 
MSCjiP^hn^7'^^):m/z : 418(m + D 
HP LC (#ffiB) : R T = 27.2min 
^J4 2 

(4-7 -b h^->7i-;u)-[4-C4-h ij 7 ^ 0 ^ f-)i/ 7 ^ - juM,5,6,7-^ j. 9 
KU-f-x;y [3,2-c] tf ij v>-5-^ ^ y > 




(82) 



^2 0 0 1-514 63 1 




N,N->^f;i/*JPA7? K4><7)4-(4- f- \) 7^^D>f jV7 x x ;u)-4,5,6,7- 
r^7t KD-fxy [3, 2-c]f ij v><7)^® CO. 375M, 0.4m"l % 0. 15mmol) % N,N- 
y^fJP*)lA7? Kff^^-T-b ->£&#®<D}§$(0. 375M % 0.4ml % 0.15inn 
ol ), o ay ? ^^N-^i/y iMUT^ y 7n t";u)-N'-if-;u* jb.-K 

vM ? K^®iS<^®$$(8.^1*T*l-73g)<7) o . 2 5ml £1£ffl L, 011 2 2 <DtZ 

MS (xl/^ h oy.T'U-) :m/z:4 4 6 (M+ 1 ) 
HP LC (#£B) I R t = 3 0. 7m i n 
W4 3 

C4-- 7xx;i/)tH4-hij 7 ^ n y f-;W7 * - ;w)-4,5,6,7-f- ^ 9 t: Kn 
-f-x / [3,2-c] M ij ->' y-5-.f ;u]y * y > 




N,N-y^f;v*f A75 K4>?>4-(4-Hj 7 ^ p y f-jp 7 x ^ ;P )_4, 5,6,7- 
rh7k Kn-f-xy [3, 2-c]t: »; -7X75^-^(0.3751^, 0.4m\ 0.15tmiol), N,N- 
•/^f**)PA7? Kpp<7)4-v7 /£,t#$c7) -^$(0.3751^ 0.4ml, 0.15mmo1) 
s Stfv^ aoy ? >4>oN-C3-->'y ^;u 7 5 y fc',p)-N'-x^ ;i/**->V 
5 K^McoM^C8.3ml4icol.73g)<75 0. 2 5ml £1£ffl U 00 2 2<7?fE^i: 



13212 0 0 1-514 63 1 



MSCxl^ Fnxyi/-) : m/z : 413(m + D 
HPLC CfrfcB) : Rt = 30.&nin 
0!)4 4 : 

l_{4_[4-(4-f» ij 7;vin^fji/7i-)i'H5,6,7-f h 9 fc Ko-fxy [3,2-c 
3tf 'J y>-4)^'~Jl']7i-)l'}xyy > 



T b 7t KD-f-xy [3,2-c] tf'J y'vfl (0. 375M, 0.4ml, 0.15mmol\ N,N->* 
^fJl/*;VA7 5 K4'<7) 4 -T-t^^^,i,M^C0-375M x 0.4m\ 0.15rtmo1), 

5CFy?n0^ ^V*(75N-C3-y^f-;UT5 y 7"n fc? ;i/)-N'-xf-;i/* ;w>KvM $ 

h*i&mm<vmm®-^*-?i- 7 i&<n o ■ 2 5 m i £^fflu 912 2<Dtmtm 

MS(xl'^Fo^7'!/-):m/z : 430(m + D 
HPLC (#£B) : R t = 30.5min 
W4 5 : 

3-7 9 >-2-^ ;l/ -l-[4-(4- ^^Jl'tO^fil'?!- ;i/M,5,6,7-r h 9 £ K 

n-f-jcy [3,2-c] tf 'j ->'>-W ^7*0^; > 




(«> ^200 1 - 5 1463 1 

N-N-y>f;i/*JPA7 5 K+*)4-(4-h 'J 7 y UjJ- o ;* f- ;u 7 x - jiO-4,5,6,7 
-f h- 7 fc KD-fxy [3,2-c]t*'J ->'>O^?0[CO.375M, 0.4ml, 0.15mmoD, N,N- 
y^f)P*Jl'A7 5 K4 1 0 3 -(7 7 JIO77 'J )U®<7)yg$[(0.375M, 0.4ml 

, 0.15ronol\ ? D D > ^ > t ^HH^ 7 5 y 7"D e;i/)-N'-xf 

;U**y W 5 Kffim*ao!i»5?fi[C8.3nili^-cl.73g)^ 0 . 2 5ml U W 

MS(xl/^Fnx^l/-):m/z : 404(m + D 
HP LC (#}£B) : R t = 32.2min 
01J4 6 : 

H5-^f;i/7 7>-2-^ ;l/ )_i_[4-(4-]. ij 7J^n^f ^7i-*H,5,6,7-f 
h 7 K Ko-fxy [3,2-c]t: >J y >-5-^ ;p]7n^ty > 




N.N-y^ff*;i/A7 5 K+©*-<4-h 'J 7J^o>f Jl/7xz;p)-4,5,6,7- 
7"-F7t Kn-f-xy [3,2-c]t: ij v*>'tfr ) }§^(0.375M > 0.4ml, 0.15nmoD, N,N- 
5>>f-Jl'*A'A7 , 5 K*03-C5-y f;V7 5 >-2->f ;l/)7? i; Jt/I*c7)y#?£(0. 375M 
> 0.4ml, O.lSnrnol), >' ^ D a > ? y 4>£>N-(3-y ^ *;i/7 5 J 7*n k?;u)-N 
*-x.*fr1iWJ4 5 KM*<7)fi«?ffC8.3ml I ti-cl.73g)^o. 2 5ml 

MS(xi/^ hn7,yi/-): m /z : 418(m + D 
HPLC (#«6B) I R t = 33.7min 

fJ4 7 : 

^ > V* C b ]^ * 7 x y -2-4 ;l/-l-[4-C4- |» ij 7 ;w * d > f- ;i> 7 * - ,6, 7- 

fHk Ko-fxy [3,2-c]n- ij -><>-W * j y 



(85) f#S2 0 0 1-514 63 1 




rF7t Fn-f^y[3,2-c]t , ij->'>o|i(0.375M i 0.4ml, 0.15nniol), N,N- 
v'jrf 7 ^ F-Woyo v* 7 x >-2--f ;u;K>M<7>}§-$(0.37 

5M, 0.4ml, 0.15imio1), £tf->« ^ u n p{ * > tf<??N-(3-v'> ^ jpj = j -fu ^ ;l0 

MS (xl/^hD^7l^-) : m/z : 44404H) 
HP LC (/J&B) : R t =35.1nrin 
004 8 : 

3-7 7>"H ;i/-l-[4-(4- f- ij 7JHD>f ^7xXjv)-4,5,6,7-7 fs ^ t (?0 
-fx; [3,2-c]e ij ;i/]7'n^y > 




N,N->*^f-;Wfc;i/A7S K^<7)4-(4-i, i; 7J^O>f jl/7xr.^H,5,6,7- 
f h?t KD-fxy [3,2-c]e>J v>(7)^7gC0.375M % 0.4ml, O.lSrnnol), N,N- 
y^f**)VA7^ K4 I ^)3-7 9 >-3-^;P7^ ij ;b^(7)^^(0.375M, 0.4ml, 0 
.15rnnol), py^DD^ 9 >$><r)U-0-~J *J-)VT = y 7*0 fc; ;u)-N'-xf- ;u # 
;u>-Kv>f 5 K^®Jt<7)M^C8.3ml4.-el.73g)(75 0 . 2 5ml £"f£ffl L, ffl 2 2 



(86) ft$k2 0 0 1- 514 6 3 1 

MSCxlx^hPX7 , lx--): m /z : 404(M + D 
HP LC (*8B) : R t = 31.4min 
#14 9 : 

3-f - $ 7 x > JI/-1-C4-C4- MJ7J^n^f-jP7x-Jl/H5,6,7-f h7H 
Kn-fxy [3,2-c]e 'J v >-W ;u]7*o/^y > 




N,H^f)l/*JW7 5 K+O^C^h 7;u*n.j» f- j,7i-^-4, 5,6,7- 
T Y ?H Ko-fx; P,2-c]t: y v >0)v§$(O.375M % 0.4m"l, 0.15rmio"l) x N,N— 

IU* ^ KiaRffi+0»«»C8.anl4.-cl.73g) < 7) 0 . 2 5ml L, 

FiJ2 2 0jBftfciq;|«tiMtt*tt*#*: o 
MS(xV;f>n^7l/-):m/z : 420(m + U 
HP LC Cfr&B) : R t = 32.8min 
W5 0 : 

3-f^7£>-H^-l-[4-(4-h 'J 7Wo>f^7i-fH.5,6,7-f h5k 
Kn-fx; C3,2-c]e«; vV-W ;i/]7'D^y > 




(87) 



0 0 1-5 1 4 63 1 



N,N->^f j|/*^A7 5 K4»o4-C4-h 'J 7 n > f-)U 7 x r. ;|/)-4,5,6,7- 
n7t FD-fxy [3,2-c]tri;yvo»«[C0.375M, 0.4ml % 0.15imiol), N,N- 
y>fJl'*W7^ K + O 3 -^-* 7x >-3-4 )PT^ 'J ;i/®C0^ffi (0.375^ 0.4m 
l x 0.15nmol)^.o f v ? ^ on^ ? > #<?)N-(3-v'y. f-juy 3 j -/a fc> jp)-H'-xf * 
# 5 Kffi«*^»«*C8.anlif -Cl.73g)^ 0 . 2 5ml £1£ffl U « 2 

2 t£|E£&nj4tK £e<t£>» * # * o 

MS Cxl^ h 0^7"^-) : m/z : 420CM + D 

HP LC CfrftB) : R t = 33.3min 

«5i : 

[4-(4-> K-/7x-Ji'K5,6,7-ri«5t Kn-fx; [3,2-c] y£ \) *j 
;i/]-(4-> f-;i/7>;P7 7-^7x-;i/)^ ^ y ^ 



-fx; [3,2-c] tf'J ->'><7>y#$ CO. 375M, 0.4ml, O.lSrrmol), N,N->'^ 
A75 K + <7)4-y ^7 > ;U7r-;P^,t#®OMC0.375M > 0.4ml, O.lSmnol) 
S^/^on^ * >^<7)l4-(3->*^f-;u7' = j 7*Dt'jU)4l'-if j^J^vM 5 
Ktt»fflO»«7ftC8.3ral4,-cl.73g)o0. 2 5ml U «J 2 2 0fB<RtW 

MS(xi/^Fnx7'l/-):m/z : 396(m + D 
HPLC (*ftB) : R t =29.5min 
«5 2 : 

4-[4-(4-y F^->7iX^M,5,6,7-f h 7 Kn-fx; [3 , 2-c] k a »j ->* > -5- 




H 3 C 



.0 



(38) ft^2 0 0 1 -5 1 4 631 




N,N-y^f^*jl/A7 5 K + o4-C4-p» J* * V 7 x - fM, 5,6,7-y- J. 7 p 
D-fx; [3,2-cDtfij ->'><7)^^(0.375M N 0.4m\ O.lSmnol), N,N->'p< f-;p^ 

nny ? ^^^)N-(3-vVf^75 7 7ne^)-N'-fJi/* A^iM ? K*fcR*t*!> 
®rS?i£C8.3rnl-cl.73g)oo. 2 5ml U 09 2 2 VV&knWzfsMAte 

MS(xi/nD^7"l/-):m/z : 375(m + 1) 

HPLC (tfffiB) R t =26.2min 
095 3 : 

3-7?>-3-*f jU -l-[4-(4-> h + y7x-jl/)-4 ) 5,6 ) 7-f h7k h'D-fx; [3, 
2-c] j/ g ->* ;u] yn ^ y y 




N,N->7fj|/*JVA7 5 K+$>4-(4-> 3. -> 7 x - ;l/ )_4,5,6,7-f- J. y t p 
n-f-jcy [3,2-c]£.j CO. 375M, 0.4m\ 0 .15nmol\ N.N-y^f-A'* 

)VAT^ K4 , c7)3-(7 7 >-M ;u)7y 'J ;U$<7>MC0.375M % 0.4mi N 0.15mmol 



(39) SSI! 2001-514631 

Ktt«*ftOSS«fSC8.3nil4 J -el.73g)o o . 2 5ml L . CHI 2 2 Offittt (WJ 

*fc 

MS(xl/nDX^!/-); m /z : 366(M + D 
HP LC CfrffiB) I R t =26.9min 
«5 4 : 

[3,2-c] ij > ? j y 




N.N-y'^f ;i/*;U7 5 K4J(7)4-(4-^ j. *->7i-;l/)-4,5,6,7-f f> 5 t: K 
n-fx; [3,2-c] tf'J v><7) v§fg[C0.375M > 0.4mi, 0.15nwol) N N.N--;/^ f-;),* 
J^7 5 K+ h^v^.|.#m<7)M(0-375M x 0.4ml N 0.15irmo1)^c/v ^ 

OSi^CS.Bnil^^l.ZBg)^ 0 . 2 5ml £f$ffl U « 2 2 <7)fE3£ t TOfc^jS 
ft*****. 

MSCxl/^foxyi/-)^/: : 380CM + D 
HPLC (#&B) : R t =27.6min 
fl)5 5 : 

(£-? U7x-;i/)-[4-C4-> K->7i - ;i/)-4,5,6,7-r 9 £ Kn-fi/ 
[3,2-c] ij >-5-^ ;u]y * y > 



(90) 



ft&2 0 0 1-514631 




o-fi; [3,2-c]fijv*><7)^^C0.375M, 0.4m\ O.lSmttl), N,N->'^f;^ 

WSS««C8.an1iti-cl.73g) w 0 . 2 5ml U 99 2 2 <&!B«i fflfcK^jB 

MSCjcl/^ha^y^-):m/ z: 368( M + D 
HPLC (#i£B) : R t =27.7min 
«5 6 : 

Kn-fxy [3,2-c]e>; ->'>-5->f $ jy 



-7h7k Kn-f-xy [3,2-c]eij ->'yo^C0.375M > 0.4m\ 0.15rrmo1), N,N- 
y^fJl/*)H7? K+^O 4 -^ a n^,| > #S?<7)v§^(0.375M, 0.4m\ 0.15rmiol) 
S^/'^nn^ ^ >4 , ^ N -C3-v'>f-;uT5 y 7*n tf ;^-N'-xf;i/* ;u^->V ^ 
Km®^OM^C8.3ml4,-el.73g)^^ffl t, 9!) 2 2 m^tm%r^mt^m 




(91) 



^312 0 0 1-514 631 



MS Cx.U* h o*7*U-) : m / z : 438(m + D 
HP LC (*feB) : R t = 32.8min 
M5 7 : 

,7-f h 5 Kn-f-xy [3,2-c] tf <J y >-W ? y > 



-f h 7 H KD-fx; [3,2-c] tfi; v >?)M(0.375M, 0.4ml, 0.15mmol) N N,N- 

, OlSnrnoD^j/v?^ nay ? > if <7)N-(3-->'> f-;i/7 5 y 7*0 f ji/)-N'-xf ;i/ * 
A/#y-f 5 mg8^<7?iSiS^C8.3ml4>T'l-73g)^ 0 . 2 5ml I, W 2 2 

mzw, tmm~ umit^ & <> 

MSC^P? hnA7k-) : m/z : 450CM + D 
HPLC Cj&B) : R t = 32.6min 
5 8 : 

fl>7k Kn-fxy [3,2-c]^ ^ / > 




(92) 



ftH2 0 0 1-514 63 1 



CH, 




-f h 7 t Ko-fxy C3,2-c]tf ij v ><75y§$(0.375M N 0.4ml N 0.15fnmol), N,N- 

15wnol)^ J^dd> * i'tf^N-CH^f^T? y t'jp)-N'-xf 
;U**vM 5 KifiM<^JB»S«[(8.3m1(ti-fl.73g)oo -25ml fcttffl U 00 2 2 

©e* t ra 4* k * n i 0 

MSCxl/nDXyiz-Jlm/z : 447CM + D 
HP LC (yj&B) : R t =27.1xnin 
OT5 9 : 

-f F7t Ko-fx y [3,2-c] \f ij >-5-^ ;p]p< $ ; y 



-t V 7 Ko-fx/ [3,3-c]£ ij ->'>Ov§^(0.375M % 0.4ml, O.lSmnol), N,N- 
y^f;i/*^A75 K+O^-fc Ko + y/ f J ^$(0.3751^ 0.4mL0. 




(93) 



f#fl2 0 0 1-5 1 463 1 



tKvV ^ Ki£«^.«ffl«C8.3ml I t.-cl.73g)o 0 . 2 5ml U 01 2 2 tf> 

s« * rat ma:** 

MSCxi^^ hn^yi^-) : m/z : 434(m + U 
HP LC (7?&B) : R t =26.6min 
«6 0 : 

3-7 7>-H A/-1-C4-C4- h ij yfrtaj h + ->7xxjl/H5,6,7-f h y \L K 
o-fx; [3,2-c]t: D v>-W ji/]/o^y > 



N-N-y^fjl/*Jl/A7 5 K4"(7)4-(4-h ij h * -> 7 i x;i/)-4,5,6,7 

-fF7t Kn-fxy [3,2-c]tf <J >><7>^i£ (0.3751^ 0.4ml, O.lSrmiol), N,N- 
»;>f**M75 K4 3 03-C3-7^>-3-^;u)7^ ij jl/g?<7)^(0.375M, 0.4ti 
1 N 0.15nmol), atTV * n ? >i£?>N-(3~/> * j y D k'^)-N'-xf 
;P*;u^->M^ K^®^«7>ll^^C8.3m1 C | 3 t*1.73g)oo. 2 5ml fcttfflU W 
2 2 0lE8*rafcfc£«fl:<frW**l4. 
MS(xV? Nn^7*U-) : m/z : 420(m + D 
HP LC (MB) : R t = 30.4min 
W6 1 : 

4-(4-^ao7xi)l/)-5-(^ b ^->^>->*;l/)-4,5,6,7-~r |s ^ t f?n-fxy[ 
3,2-clfiJ 




F 



(94) 



0 0 1-514631 




4-C4-^aa7x-^H,5,6,7-t h5t Kn-f-xy [3,2-c]e'J v>(0.10g 
, 0.3am»l)£N,N-y>f.;i,*;i,.£ l 7$ K(0.5iil)fcafJBU h V if*7 5 > CI 
10^1, 0.7&miol)£^4-y. f. *i,s<y u U KOl^l, 0.38nmo1)^^p t 

, f§G>*i;tii£&£ lOOOrpmt-3 BMSSLfco * C 2 ml) £ ifo[)D U ^(7) 

;Ux-f JUKyg^U i/xf^x-fJl'+O 1 N<?)HC 1 fc^TLT^inU ^ 

5 2mg (3«0^^k^*#^ o 
HPLC— MS : R t = 9 • 57rrrin 0 m/z=370(Mfl) o 

P!l6 2 : 

[4-C4-* D D7i-*H5, 6,7-f F7t Fo-fx; [3,2-c]^ 'J ;p] 



Kn*$/£.g,#)»a..3g, 9.6mnoD£N,N-v' * *n<* >\> A T 5 K(25ml)4. 




(95) 



#412 0 0 1-5 1 4 63 1 



-G-if* 5 / 7*n tfjiO-N'-jcf-** ;l>jKvW 5 KM*fc(l-8g, 9.6nmol) 
% 4-(4-^ pn7x-^)-4,5,6,7-r h 7 t Kn-fxy [3,2-c] £ >; v> (2.0g, 
8mmol)^o ! 'N.N->W7 , a t';i/xf^7? ^(2.5m\ lGmoDfcfcljQ Lfc 0 

T, 3. 1 4 9Cl(X»0^^^k^«-#/Co 
M.p.202-207<c o 

C 2 oH ls C INOiS OffhJfffi : 

C, 64. 9 5 %; H, 4. 36%;N, 3. 79%. ftjffllt \ 

C, 64. 5 4 %; H, 4. 74%; N, 4. 29%; 

C, 64. 6 3 %; H, 4. 7 6%; N, 4. 28%. 
HPLC-MS I R t =14.18min m / z ; 370(M+1) 

W6 3 : 

l-[4-(4-? p p 7 x - ;i/)-4,5,6,7-r j» 9 t Ko-f xy [3,2-c] \£ \) y 
;i/]-2-(4-y. f. 4 7 j. - ;u)x ^ y > 



N,N-->'> 7 5 K4j?)4-(4-£ n a 7 x x;i/)-4,5,6,7-f- Kn- 

f-xy [3,2-c] t' y y^|j| CO. 375M, 0.4ml, 0.15nmo1) % N,N--y y. f- 
7 5 K**>4-y h + ->7i-;uft»O»*(0.375M x 0.4m\ 0.15nTno-|)£ tf->' ^ 
on^ > + <7)N-(3-->'y = y /□ tf ju)-N'-xf-;u* /H?y>f = Kit** 

OjR««(8.3mli+i-cl.73g)oo. 2 5ml SrttfflU W) 2 2 4>Ctt£Hflfc£££JB 




CI 



(96) 



f$&2 0 0 1-514 631 



MSCx^^hnx7 , l^-):m/z: 398(m + D 
HP LC CfrfcB) : R t = 32.2min 
0!I6 4 I 



N,N-y^fjKt)PA7? Kfti(?)4-(4-^ n D 7 jV)-4,5,6,7-f Y y t Kn- 
f-xy C3,2-c]t: ij y >?>fl|ffc(0.375M % 0.4ml, 0.15nrool), N,N-->'y f-^^^A 
7 5 K*<?)3->^f-jp7 5 j £&#®<7)v§$(0.375M, 0.4ml, 15ronol), 
^dd^ y4j^N-(3->^f^7 5 y y u t'^)-N'-xf jv*;^yM § KJ&K 
^^S^(8.3ml.fol.73g) w o. 2 5 m Ittffl U W 2 2 <7>n$,t®m-MM 

MSUl/^hD7>7'l/-):m/z : 397(m + 1) 
HP LC (#&B) : R t =25.9min 
0!I6 5 : 

M4-[4-(4-^ pD7 i x;i / )-4, 5, 6, 7~f J- 7 t: Fn-fx; ^.Z-clt'iJ-/"/-^ 
*)l/^- ;u]-7xx;i/}r-b^ 5 K 




CI 



H 




a 



(97) Wm2 0 0 1 -514 631 

fxy [3, ■;->•> <7)j§fl£C0.375M, 0.4ml, 0.15nmoD x N,N-;>* f-;i/*fl/A 
7? K*o4-7-fc*3 K$J|.#»^*7ffC0.375M % 0.4ml, 0.15mmol), gp^* 
nnj^ «f ct)N-(3-v ^ f jV7 V 7n k" jp)4l'-xf jv* v 4 5 K j&ftift 
^yS^C8.3m1^-cl.73g)(7)0.25inl^^fflL, 00 2 2 <7>f£«£ fflfltCiEStt-frto 

MS(xl/Mn^yw):/z. 411CM+1) 
HPLCC^&B) : R t =27.2min. 
00 6 6 : 

[4-(4-^ a 0 7 x-;p)-4,5,6,7-f h 7 t h'n-f-xy [3,2-c]tf 'J v>-W ju] 
-(4-7 ^ ? j y 



0. P 




fx; [3,2-c]bf 1; y 7<7)y§$(0.375M, 0.4m\ 0.15itino"l\ N.N-77 f-)W*;i/A 
75 Ktf<7)4-> ^>X;b*^;U$ < t#»<7)»C0.375N4, 0.4m\ 0.15nwo1)^j>' 
y^DD^ v 4i<7)N-C3-->' ^f;V75;yne ;u)-N'-xf- )V * ;U v -f 5 Kfe 
*«OjR««[C8.anlit«"el.73g)^o. 2 5 m 1 U ffl 2 2 «5|B«fc WHUfc 

MS(xl/^Fax7'l'-):ra/z : 432(m + D 
HP LC Cj£B) : R t = 28.1min 
0!)6 7 : 

2-(4-^ pd7 x - ;i/)-l-[4-(4-^ n a 7 x. — ;u)-4»5,6,7—f f-yt k a -f - x y 
[3, 2-c] tf ij -7 > -5-^ x ? y > 




^2 0 0 1-5 1 4 6 3 1 



CI 



N,N-v ^f-jV7jx;UAT5 F^V^-C-t-tutiy x.~)\s)^,5,6,7-t ^ y t Kn- 
fxy [3,2-c]t* i; ->'><7)^-$(0.375M x 0.4ml, O.lSntnol), N,l4—y^ -f- ;u A 
7 5 Y*<r>^? a a 7 x-;ugtffioMC0.375M, 0.4ml, 0.15ml), fotPVtu 

JB»ftC8.anlpfiTl.73g)oo. 2 5ml fcttffl U W2 2 CDfS^i TOK^M-ft 

MS(x!/^hn^yi/-) :m / z : 402(m + 1) 
HP LC (#j£B) : R t = 34.5min 

6 8 : 

2-(4-y F^->7 x - ;l/ )_i_[4_(4_ h ,j 7;M . p;< j, + . >7 -^)-4,5,6,7-f 
h9k Kn-fxy [3,2-c] \* >j -y >-5-^f ^]-x * y > 




F 



-r b 5 K Kn-fxy [3,2-c]e<J v (0.375M, 0.4ml, O.lSmmol), N,N- 

f-;i/*;UA 7 5 Kff^ 4 -^ aP7x^-;H|®<7)M(0.375M, 0.4ml, 0.15rtm 

5 Ktt*tt(f<^«ffl»C8.3mlrtiTl.73g)o 0 . 2 5ml U fl) 2 2 <T> 



(99) 



15312 0 0 1-514 63 1 



MSCx^^hn7»7 , b-):m/z : 448(m + D 
HP LC (7?£B) : R t = 32.9min 
fl)6 9 

rf7t Ko-fx; [3,2-c]fc- \) ->'>-W ;u]-y * y y 



-r V 7t Kn-fxy [3,2-c]e>; v ><7)}#$(0.375M, 0.4mL i , O.lSmnol), N, 
N-^m^AT? K+O^f/l'T? ^^J.#SK<^^?ffC0.375M % 0.4ml % 
0 .lSronol), frit's ir nay ? >4>?>N-(3-:/y f-;ur = j ~fu fc* ;i/)-N'-jr.f-;p 
* JUKSM 5 K«[*ttoSl»'«C8.3nilfti-cl.73g)o o . 25ml*ffiIL, «2 
2 Of t nq«k gmiteto 
MS(xl/^ Fax/lz-Jlm/z : 447(m + D 
HP LC (*ttB) : R t =27.2min 
08 7 0 : 

N_{4_[4_(4_ j, ,j 7^^-ay F^->7x^^H,5,6,7-f Ko-fx; [3,2 

-c] tf 'J v > -5-* ihfxjv]-7i^^}-7-)r?? K 




(100) 



0 0 1-514 631 



H 




r h5t KD-fxy [3,2-c]b°'J v> (0.3751^ 0.4ml, 0.15rmio1\ N,N- 

y^f^*M7< K + <04-7-t*3 K£.&#®<7>i§?£C0.375M, i 0.4ml^ 0.15rmi 

>M 5 K*t«JftoJRT»«[C8.an1s| 3 -el.73g)oo. 2 5ml ^ffflL, W2 2 <75|B 

MS Cxp? l-o^7i/-) : m/ z : 461(m + D 
HP LC CSfcfcB) : R t =28.2min 
W7 1 

(4-* * >7.;u*:x;U7x^.;i/)-[4-(4-fs ij ay y * -> 7 x ^;iO-4, 5,6,7 
-f F7t Kn-f-xy [3,2-c]t? >J v>-5-^ ;p]-y ? / y 



0,9 




N,N->^f)|/^j[.A7? Kt^H^F'J^^^n^ F^v7x-Jl')-4.5,6 1 7 
-t h 7t Kn-f-jcy [3,2-c]£ ";->*> <7)j§$(0.375M, 0.4nfl % 0.15rmiol\ N,N 
->7fJP*fA7^ K^ 4 "^ * >*A'*-;i'£A#*OftiKC0.375H % 0.4ml 
> O.lSmoD, jcc'y^D^ ? f ^7 5 / 7n ^jl/)-N'-xf 



(101) 0 0 1 -5 1 4631 

fl/*JHK5M § K^©Jico®^^C8.3ml+ol.73g)<r)o. 2 5ml fcttffl U 0fl 

MSUl/^hDX7'l/-):m/z : 482(m + 1) 

HPLC (£S;B) : R t =29.1n.in 
00 7 2 : 

2-C4-^dd7 x^.;W)-l-[4-(4-h ij 7JU:t ny h^r->7x-;i/)-4,5,6,7-r h 
y K Ko-fx; [3,2-c]t;' ij ->*>-W ;i/]-jc* y > 

F 

N.N-^^f JP*^A7 5 'J 7)Hn^ h^->7i^JU)-4.5,6,7 

-r h 5t Kn-fxy [3,2-c]fc'<j >c7)M(0.375M % 0.4m\ 0.15rrmo"l\ N,N- 
y^f^*W75 K4><^^nn7x~;i^jtoM(0.375M N 0.4m\ 0.15nm 

->M 5 Ktt«tt^)JR«»[(8.>il^Tl.73g)o 0 . 2 5ml $r1$ffl Lv 09 2 2 <7>f£ 

MS(^U^hD7.7 , l^-):m/'z : 452CM + D 
HPLC (#j£B) : R t = 34.9min 
01)7 3 : 

If 7 x - — T A> [4-C4- h 'j 7 :t n y K->7x^ ;w)-4,5,6,7-f (-ytF 
D-fxy C3,2-c]t: ij )\,]* ? y > 



(102) 



15312 0 0 1- 514 6 31 




F 



-r h5k Kn-f xy [3 , 2-c] t; 'J v > co (0 . 375M, 0.4ml, O.lSmol), N,N- 
•7^f;P*;^7 5 K + ^^k: 7 ;u>-K>®co^^C0.375M, 0.4m\ 0.15 

ntnol ^ o a y. ? > + ©M-C3-*;> f-^r ? V/d kf ju)-N'-xf-;i/ * 

3 K*»ffi^>!Ki»?a[C8.am4iT»1.73g)o o . 2 5ml Sr^ffl L, «nj 2 2 <GfE 

HPLC (#ftB) : R, = 367min 
00 7 4 : 

(3,4-y^na7xx;i/H4-(4-f. ij h df v 7 * .=.;i/)-4,5, 6, 7-r 

y fc KD-fx y [3, 2-c] \f ij ->' >-5-^ jp]y ? y > 



-r h7d Kn-^jcy [3,2-c]fcf v>OM(0.375M, 0.4m"l, 0.15mno1), N,N- 
y>fJ^X/A7 5 K4'<^ 3 .4-v^nu^ ( i,#®o^^(0.375M > 0.4m\ 0.15mn 

°D, StFy^DD^ ? y + ^N-(3->'p< f-;U7^ V 7*d H>)-N'-xf-;u# ;u,-K 
->M 5 Ki£®^M^(8.3ml4.-^1.73g)^ 0 . 2 5ml L> fl) 2 2 Of£ 




(103) tt£2 0 0 1- 5 1 4 6 3 1 

MS(il/^ hn^7 , l/-):m/Z; 472(m + 1) 
HPLC(^B): R t = 36.2nrin 

m 7 5 : 

(4-tert-7'f-;W7 i - ;l /)-[4-(4- ), \) 7)U*UJ h^->7i-^M-5,6,7-f h 
9 H Kn-fxy [3,2-c] t? 'J v >-5-^ ;u]y * y y 




F 



N,N->'y 7 5 K+$>4-(4- |> tj 7 fl,* n y h- ^ -> 7 ^ .r.)l/M,5,6,7 

-ff7t Kn-f-xy [3,2-c] tf 1; ><7)}§-^(0.375M > 0.4^1.1, 0.15iwnol) > N,N 
-/>fJI/*i^7 5 K4>o4-tert-7f-;i,^,|^® ( 7)y§^(0.375M % 0.4ml, 0.15 
rnnol), sofy^na^ ? >4>coN-(3— yy ^)VT = y 7*0 t , ;b)-N'-if-;u* ;u 
*->V 5 KJttS?^M?8tC8.3ml4 ] -cl.73g)o. 2 5ml L, W 2 2 OSB 

MSCx^y h n 7,7*1/- ): m/z : 460(m + 1) 
HP LC (MB) : R t =37.0min 
W7 6 : 

tf'J y>-4--f ;u-[4-C4-h tj 7)U^ay h * -yy x;p)-4,5,6,7-r h 7 Kn 
■fxy [3,2-c] M ij ->* >-5-^ ;p]y ? y y 



(104) 



««2 0 0 1-514631 




Kn-^jc/ [3,2-c]tf >; ->'>O^vg(0.375M N 0.4mL\ 0.15rrmoD x N,N 
->^f;P*^A7^ K + ^t'U v^^tMPTK^fK^vfcCO^SM^ 0.4m"l % 0.15 

*Kv-f ^ K**tt[0«««C8.3m1rfi-el.73g)o 0 . 2 5ml U 00 2 2 <*> 

aa* t wax. umit&m *®t> 0 

MS(x^^fnx/l/-); m/ z : 4 0 0 Cm + 1 ) 
HP LCC^feB) : Rt = 2 3. 9m i n 
00 7 7 : 

C5-k Kn^vif7y >-2->f JU )-[4-(4- j> ij 7 f. *-> 7 x -^)-4,5,6, 

7-f h 7 fc Kn-f-x y [3,2-c] e V ->' v-5-vf ;i/]y ? j y 



-f Kn-fxy [3,2-c] tf'JWCP. 375M, 0.4m\ O.lSrrmoD, N.N-v'ptf- 

W^AT? K + ^5-t Kn^y fcf 7 -jy-2-h ;u**:/8g (0.3751^ 0.4ml^ 0.15m 




F 



(105) 15312 0 0 1-5 1 4 631 

5 K«t»tt^JKffl«C8.3inl4i-el.73g)o o . 2 5ml Srteffl U fl) 2 2 Offi^i 

MSCaLW^SuX7 , U-); m /z : 422(m + D 
HP LC (#ffiB) : R t =26.0irin 
8 : 

(5-^DD-6-t Ko# ->tf'J v>-M ;l/)-[4-C4-h ij 7)1.^-0^ K->7i- 




F 



N,l+-/^f J1/*^A7 5 K4>£>4-(4-b U n y. h ^ -> 7 x ~ )l/)-4,5,6,7 

■f fyk Kn-f-j.y [3,2-c]n*'; v>co«(0.375M^ 0.4ml, 0.15mmo"l\ N,N- 
->';>< 7 5 K+?)2-fc o o tf U >' >-5-* ^ 

(0.375M, 0.4m\ 0.15nmo1) N J[)fy^nD y H> V 4=<7)N-C3-i;xf-^7 ^ 7 7*D 
^^)-N'-xf-^*jn|fi;>f 5 KffiRJfiW/R«?SC8.3m1iti-cl.73g)<^o. 2 5m 

MS(il/^hoX7 , l/-):m/z : 455CM + D 
HP LC (#j*B) : R t = 26.8min 
W 7 9 : 

3-(4, S-v' y f. ;i/ 7 ^ > -2-^f ;i/ )-l-[4-(4- j» ij 7 ;u % a y f- )l> 7 x - A/ )-4, 5 , 6, 
7-f h7t Kn-fxy [3,2-c] yf 1; -7 > -5-^ ] 7n ^ y y 



(106) 



15112 0 0 1 - 514 6 31 




f h7t Kn-fx; [3,2-c]e V i/> <QMm(0.375M s 0.4m\ O.lSrrmol), N,N- 
y>fJl/*)K7 5 K«f<?> 3 -C4,5->*^^;i / 7y^-2-^ flOy^ ij n,$cDvg7&(0. 
375M x 0.4m\ O.lSmmol), ^ a 9 ><t><7>N-(3-vy ^ )]/T A j y n t - 

MSCxu^hD^yi,-): m / z : 432( M + i) 
HP L C C^ffiB) : R c = 35.2min 

ffils o : 

(1-^ > ;u-l,2,3,4-f h 9 Kn--f v * y y >-2-^ ;u)-(4-^ K-/7x; 

? y > 



N.N-y^fjP*^A7? K45(7)l-/X>v ;i/-l,2,3,4-f- J. 7 t Kn-f V^y 'J 
><75^C0.375M, 0.4m\ 0.15rrmoU % N, N--^ >f Jl'tOl'AT? K + I- * 

->£,!.#® CO. 375M, 0.4ml, O.lSimol), S^v^on>?>^(7)N-(3- 

•73g)<7)0. 25ml^ffflU W2 2 ffl«IUS«'fb'&ft*4l*. 
HPLC-MS : R t =15-Qnin m/z:358(M+ 1) 

«8 1 : 




(107) 



ttmoo 1 -5.1 4 63 1 



v*;i/-l,2,3,4-f j. y t Kn--f v 4f y 'J >-2->f ;i/)-(4-^ a a 7 * - 

* y v 



>C0?§$K0.375M N 0.4nfl N O.15mno1), N,N-->'> ?-)\,*)\<2» 7 5 F + W^ n D 

O (0. 375M, 0 . 4ml , 0. 15rrmol \ p'^DD^V^ N-(3->' > 

f-;U7 5 y 7*n t:;P-N , -J.f-;P*;i/jKvW ? KJ^K^OJirS^C8.3mlrt,-el.73g) 

©0. 2 5ml fcttfflU «2 2 0S*fcra«tS«-fk^**#*o 
HP LC-MS : R t =16.1min rn/z ; 362(m+ 1 ) 

09 8 2 : 

\) ? S y 



>^*SflEC0.375M, 0.4ml % ClSnrno"!), N,N->'^j^ ;u a 7 = Ktjao^vXW 

.anl4.-cl-73g)oSS««[0 0 . 2 5ml U 00 2 2 ^leEi: TOK^jgft 

HP LC-MS : R t =9.55nrin m / z : 368(m + D 





(108) VimOO 1-514 631 

ms 3 : 

-j >u -1,2 ,3,4-f- j> ^ t Kn--f v * y 'J >-2--f ;u)-3-7 7 v 




>?>V§$(0.375M % 0.4ml % 0.15imiol), N,N-->'> f- ;u a 7 5 K4tfl)3-(3-:7 5 
;i/)r^ U JW®f<O^?^C0.375M % 0.4m1 % O.lSmmol^ J^xfv^u n^n 
+oN-(3-vVf-^7 ? J 7*0 ^)l/)-N'^-;u# ;i>**vV 5 Kt£KJ£<7)M-$(8.3 
ml4i-el.73g)^o. 2 5ml JffflL^ ffil 2 2 ^fB«fc EMiK^Hft-frto*** 

O 

HPLC-MS : R t =14.7min m/z:344( M + l ) 
tf!)8 4 : 

l-(l-^<>^jl/-l,2,3,4-r h 9 t KD-W V * J U >-2->f ;i,)-3-(4-^ ^y 7 




N,N-^^f ji/*ji/A7 5 K^Oi-^^-y^-l ,2,3,4-y- h 7 H Ku->f 
•J ><7)?#?£(0.375M, 0.4ml % 0.15rmto1X N,N-->'^ 7 * K+«>4-j« h 

*->&&»£>i£$KO-375M, 0.4ml, O.lSmnol), S^y^nn^^^^N-CH' 
>f-^T? y 7*ati;u)-N'-x.f-;i/*;u^->V 5 KJtffiJ£<7)JEjiS7fi[(8.3ml4.-cl.7 
3g)<7)0. 2 5ml fclfcfflU W2 2 OK«* H«^M^!fe^#^o 
HP LC-MS : R t =15.7min m / z ; 384( M + D 
W8 5 : 



(109) 



0 0 1-514631 



<7)yg$(0.375M % 0.4m\ 0.15mmoD % N,N-->*^ f- 7 5 j^^-^ ^ 
l: Kaftgt®<7)^C0.375M % 0.4ml, 0.15mmol) s nn* * 

■)O0. 2 5ml SrttfflU W2 2 OflBfRt RMifc£»ffc'fr»***o 
HPLC-MS : Rt= 1 5. 7mi n. m/z : 386Cm+ 1 ) 

fl)8 6 : 

1-(1-^ y , 2 , 3 , 4-7- h7tKa-^v^yiJ> -2-^ ;w )-2-(4-y ^77 

x-jiOj.? / y 



>c^)^(0.375M % 0.4m\ 0.15mnol) % N,N-->^fj|,*W7^ K + *)4-* 
■>7i-ll'7^ U ;pKO<§?KC0.375M > 0.4ml, O.lSmnol), p*y^DD^> 

.3ml4>-cl-73g)oo. 25mlMU 2 2 ©IB** mflt£Mtt*fe*# 
£<> 

HP LC-MS : R t =15.2min m/z ; 372( M + D 
4-C4-- t-a-7x-Ji/H.5,6,7-^ i>7t Kn-f-x; [3,2-c]bf «J h 7 





(UO) 1$^2 0 0 1 - 5 1 4 631 




t>£> tfit, 4 8B#W«#l.fc. JBJfcSftfcffltt&x «S U 7. 7 

5 9(7 6 %)o(4-~. h n^>X^ 'Jf >H2-f ^7x>-2-^ )kif^)-7< 

M.p. ; 83.9-84.4t: 

±EC4-- h atyXj 'J f >)-(2-f ^ 7 x >-2-^ ;u-if jO-7 5 > (Ig, 3 

O 

M.p. : 128-129. 5t; 0 

v*y f-;U-[4-(4,5,6,7-f- js^v; KD-fxy [3,2-c]t; ij yy-A-j ;w)-7 x - ;W 
]-7 5>(?)» 




N 

H 3 C CH, 



2-(2-f-x- ;u)-jcf-^75 >(5g, 39.4nmo'l\ 4->'/. f-;U7 5 7 ^>Xr )V 
ft K(5-9g, 94011101), j» y xf;i/7 5 > C&nD&tfx ? / - ^ (150ml 



(Ill) 



ft^2 0 0 1 - 5 1 4 6 31 



-fcM-fZZ LKX *) 7 5ml KftHU »*LfcBft*illU «j*tT % 6. 
8 2 g(67%)(7)->Vf-^-{4-[C2-f~^7x >-2--f 5 y )-y 

x^;l/}-7 5 
M.p.:76.8-77t;. 

>-75V(l9> 3.9mTX>l)^TFAC20m)^-^^^i)DL^^i/^^Rtc;)o *<9 

?vv* ? >C75ml)^if.^ l> 1 N^>Jfe«C5Qnl)-CiHiaiLfco f©*ffli:2N© 

^( 3x 125ml) 0 ^^^r«ffl*MgS04T«*Ls *51 ^Ttl^LT, 

0.9 6 gC95%)o^J8<k#»S:#fc 0 

M,p.:95-98"C. 

4-7xi;M,5,6,7-r h^vi Kn-fxy [3,2-c]tf 'J ->* v^iijft : 



2-(2-^x- ;u)-xf-;i/7 5 >C2g, 15.7nmol);&af^ >XT)l<T fc Kd.67g, 1 
57mnol)^ > j. ,u jc> (5 0 ml)* k $j# u *OEiSft'ft'1l»*«*TT h A/X 
2 0 m 1 fcfc* S -CiDffe U 7k £ rV - V • 7. * - * • h 7 v 7"(Dean Stark tr 
a P)|*ITii£3&L£o »ofcftfr***£-Cl&ftU tt>f 5 >C3.44g)^^/- 0 ^ 

IL> ^T«L/t 0 *0»8t«\ *J9 na^ * > t> ^ y - ;p (19:1) ^ jig 




NH 



(112) 2001-514631 

tLIC J: >9 0 . 8 2 3 gC24%)^g^^^^^ o 
M.p. : 79.8-80.7-C 

4- (tf ij ->'>-4-^ fl,)-4, 5,6,7-t- h7t h'o-fx; [3,2-c]^ \) *Jy s NNC60-0 
372(7? 




2-(2-f-x^.;i/)-xf-;i/7 ? ^ C2g > 15.7imio1)^ 4-t: 'j vJUT^ft Kd-68g 
, 15.7mmo1)^ f. \) xf-;ur 5 > OJnD&tfx ? / - ;u (15ml) ^ ^ u ^sjfc 

;i^nH®(75rrn)£ l j^K^jn L£(?il</^ikKJ&) 0 *4>RlSil£>»* % 

, 0. 5P#M#U Jlt£TTiiy&L£o ^(7)^^->^nn^ * > (150 

m DKv§8?U 2 K<nfrmt-r Y >) >7A(100m1)T^^t^o n n 

^^>TttttSL/c(3x50nl) 0 ^fr-££«*S*Mg S0<t»U MU * 

^TT*^tr^tfctlS( 3 -21g)^^/co any * Vt^ + ^^coii 

£«^*SJMtLT 2. 4 z01%)<K%m\L&®*%tZo 

M.p. ; 81.8-83.8<C 

l-(4-h u 7J^n^ h4 i ->7i-;i')-1.2,3,4-r f-yt Kn->f y 'J ^co®* 
it: 




7i>x.f-;W7 5 >(0.59g % 4.&miol) > 4-y ^ y }]/ % u ^ y % v£,|.l=gg(1.0 
4.9mK>l)^ofN-(3->^^;u7 5 y ynk'jv)-N-xf )^jv^->V 5 K, HC 



(113) ^2 0 0 1 -5146 3 1 

1 (1.39g, 73rnno"l)^ N,N-y>f ;i/*^A7? K(50n"l)4>-t\ SfiTii£-U 

, 1. 5 g tl£#£ 0 iftfc, y'J*mtOy?DO^r/i:^ 

;-)ut<7)U&y>}(9 : l )-e&w-f hDv^ 9 nv h * -k «t ^fimL* 

0. 6 7 g (45%)oN-7x>xf-;U-4-h <; h ^->^>XT 

M. p.: 143. 2-143. 9t; 
±|2cN-7 i VXf JI/-4- HJ 7 D ^ F + ->^>X7 5 K(0.67g N 2.2mno1 
+ vlx>(50m1)4.(7)5:^-fti; ^(0.929, 6.5rmiol)^s:ig-fkij > (1.03g s 6.7mn 

7)ctiSr^v^>'TttaiL^Ox5Qr.l) 0 LCm g S 04 ), zSt 

$U g£T~?m%l, 0. 9 6 gcom^Efe^^^^o ZilZi") ^r^±-C<7) 

7 4 -K.X Vmttzo -tlct 19 , 0. 4 0 9C62?0ol-(4-h ij 7^^-d> h^r 

±|2<7>l-(4- F'J7)^D> h^rv7i - ;u)-3,4— tKD-^V#7^ C°- 4 
0g, 1.4rrmol)^^ 9 ^ - iVQW^mmL , * <Mbkf t K 'J * A (O.CBg, 2.1m 

m£-?M%L, 1 NONaOHttOnDK^fgpu n n y * > (50n 
DTffltbL/co -e<75«ffi£f£^CMg S04)L, iSti&U ^T«U:, 
$lo7tfaWS (0.35g)£, i/ V Jj 'f )i ±<r> , i? 9 v v * 9 > b J 9 y - ^ t <D 
t|^C9:l)T-^m-r^*7A^ nv ^57^ ^ifSJL/c 0 ClftfcJ: 19 

0. 5 6 gC5690<^jgft 
M. p.: 56. 6-57.lt: 
ff!)8 7 : 



(114) ^2 0 0 1-514 631 

(5-^ oof*7i >'-2->f ;u)-C4-ti 'J ->'>-4--T ;u^t, 5,6,7-^ Kn-fx 
y [3,2-c] e 'J v >-5-^ ;u)y ? y y 



Cl 




x; [3,2-c] tfi; v'> (0.375M, 0.4m\ O.lSnrnol), ^^^^^7 
= K4 3 ^ 5 -^Pnf-^7i>-2-*;u^*>'®(^v§Ji£(0.375M % 0.4m\ 0.15nmo"l\ 

KM£<9M«(8-3ml + -Cl.73g)*)o. 2 5ml ^ffflL, W2 2 0lE*fclBI 
HPLC-MS : R t =9-27min m/z.361( M + 1 ) 

W8 8 : 

(5-^ nnf^ 7x>-2--f ;i/)-[4-(4-i;> ^^7 3 y 7 x - ; i,)4, 5, 6, 7~r }. 7 
t Ka-f-xy [3,2-c] t: ->'>-5-,f ;p]-> ? y y 



Kn-f-xy [3,2-c] ->'>o-^C0.375M > 0.4ml, 0.15nmol), N,N-->'y^;u 




A T 5 K4 I <7?5-^nnf-^-7i>-2-*^^>'®(r)^a(0.375N4 > 0.4ml^ 0.15rrm 



(115) 



ftmZOO 1-5 1 4 63 1 



5 K&Moll^CS.^l^l^g)^ o . 25mltttfflU «22 Of2® fc 
R|;|*K$j*ft'frtt*tt«. 

HPLC-MS :R t =10.7Qnin m/z : 403CM + D 
m 8 9 : 

(5-^ nDfi-7i > -2-^ ;i/)-[4-(4-^i h p 7 x ^ ;l ,)-4,5,6,7-f- K n- 

fxy [3,2-c] e 'J >-5--f ;i/]y ? y > 



fxy [3,2-c]fc: ij vyo^CO^SM, 0.4mL, 0.15mmol), N,N-->'^ ;b * ;i/ A 
7= K4>5-^ n Df^- 7 x >-2-*)l/^>®<7)^?SC0.375N4, 0.4mL % 0.15imiol) 
s S^/'^nn^ ? >4>oN-C3-v'p{ 7-^7 = y y°n kf ;u)-N'-ji^^* ;i/**->M 
5 (8.311114.^1.739)0 0 . 2 5 m I *\m L, «l 2 2 <7>fBi& t 

HPLC-MS : R t =16.18min m/z:405(M+ 1 ) 
fJ9 0 : 

(4-k KP^ri/y f-)l/7i->w)-C4-7xr.;p-4,5,6,7-f- j. 9 KD-fx; [3,2 
c] tf 1; v >-W ;i/)y ? y > 



CI 





(116) 



^2 0 0 1-514 631 



N,N-y^f;i/*j^7 5 Ktf<7)4-7xX.;i,-4,5,6,7~^ f, 9 ^ |,* n -fxy [3,2 
-cle'Jv'V (7) ^^(0.375^1, 0.4m\ O.lSmmol), N,N-->';< f- ^ , UA 7 = Kcj3C0 

Ko^rv^f-;u^,|.§®<o^?2[(0.375M, 0.4m\ O.lSimiol)^ jiF-^nu 
^ ^ >4><7)N-C3-y^ f ^7 ? 7 7*n t';i/)-N'-xf ji/* ->v 5 KM&O® 
^(8.3m1^X'l-73g)(7)0. 2 5ml U fll 2 2 <7>!fi$££ mtk^UMlt& 

HPLC-MS : R t =12.33min m/z : 350( M + l) 

019 i : 

[4-(4->'p< f-)W7 3 ;7x-^K5,6,7-r l-yt K x V C3,2-c] fcf i; y 
-5->f ;p]-(4- 1 |? n * > f - ;i/ 7 * - J/)-* 9 J > 



N.N->^f^*^A7 ^ K4 3 « 4 -(4-y^f^7 5 V 7 x ;=.;l/)-4,5, 6, 7~f j. 
7^ Kn-fxy [3,2-c]e«J v>Oj§jfc(0.375M, 0.4ml, 0.15mmoD, N,N-->'^ 

fW^AJ^ K+«>4-t: Kn*Wf-^$.&#«tf>teifc(0.375M, 0.4m\ 0.15 
rmtol) 

> WV9 OD^ >cf3(7)N-(3->V f-;ur = / 7*0 tf ^)-N'-xf;l/* )P^->V 
5 KM^<7)SrS^C8.3ml4j^l.73g)(7)0. 2 5ml Sr^ffl U 00 2 2 ©ffi«i 

HPLC-MS : Rt = 8 . 07mi n. m/z : 393(m + D 
«9 2 : 

[4-C4-- h 0 7x-^H.5,6,7-f h 7k Kn-fxy [3,2-c]t*'J 
-(4-ti KD + ->^f )i<7x- ;i/)-pt 9 J y 




(117) 



0 0 1-514631 




OH 



fx; [3, 2-c]eu ->'>(7) yi$(0.375M, 0.4ml, 0.15rrmol), N.N-v'y f-;w*;WA 
7 5 K + <7)4-fc Fn*v^;p£j|f:8e<7)it$<:0.375M, 0.4ml, 0.15rrmol), # 
rj^v*^ n ? >i£<7)N-(3-v*y f-juj fc: ;u)-N'-j^ )Vif-=JA 5 K 

Mffic7)MMC8.3ml4.-^1.73g)(7) 0 . 2 5ml U ^122 <Dtimt mm 

HP LC-MS : R t =12.44min m / z : 395( M + D 

n 9 3 : 

(4-^ un7i-JVH4-7i-;H,5,6,7-f y y ^ YV-f-X-J [3,2-c]t: )J 

y-W ? / ;/ 



N.N-- >*^f-;i/*;i/A7 5 Kt^^ixjM.SA 7 -/ f- v t Ko-f-x; [3,2 



-c]f'J v y<7)?#?fc(0.375M, 0.4ml, 0.15rrmol), N,N-vV j-fr* )VA J 5 K + <7) 
an^,i^gg<7)v§-®(0.375M > 0.4ml, 0.15imiol), JUty^no^^y^^ 
-(3-y > f;P7 5; 7n ju)-N*-x^)W* ;w**v-f ? K*£Ki£0^?gC8.3ml 
4"-Cl73g)oo. 25ml*ffflL, W2 2<7)tmt®®i~ %m<t&Vd 
HP LC-MS : R t =15.9Qtiin m / z : 355(m + D 



(4-^ no 7x~;u)-(4- t: <j ->'>-4-'f JU-4,5,6,7-r h ? t; Fn-fxy [3,2-c 




fl)9 4 : 



(118) 



ftSS2 0 0 1-514 631 




CI 



N 



xy [3,2-c]fc?g v>(7)M(0.375M, 0.4ml, 0.15ml), N,^;^^)^7^ 
K«£<7)4-^ nD£,S#$(7)^$(0.375M, 0.4ml, 0.15ml), S^v'^^n 

• 3ml4.-el.73g)<7)0 . 2 5ml^ffflU 0!l 2 2 <7)|B^ t IWl^HM^^tl^tf 

o 

H P L C -MS : R t =9-18min m/z ; 355(m + 1 ) 
flJ9 5 

(4-^nn7xijv)-[4-(4-y7f^7? J 7x;^H5,6,7-^ ^ 9 t Kn-f- 
xy [3,2-cjtf U v >-W ;i/]-y ? y > 



N,N-->*y f-;p*jPA7? Kt(?)4-(4-7^f-^7 5 ^ 7xz;l/)-4,5,6,7-f h 
7 Ko-fxy [3, 2-c]k'ij VXO'fc®. CO. 375M, 0.4ml, 0.15nmol), N,N-->'^ 
f JV*^A7^ K'fcO^-^ nD^ J |,#®(7)^?j8[(0.375M > 0.4ml, 0.15itmol), $ 
try * n n y ? > + <7)N-(3— >*y. = y 7*n fcf;iO-N'-xf-;t/# ^ K 

S»ttOJR«?ftC8'3nn(ti-cl.73g)o 0 . 2 5ml U « 2 2 <7)f2®i: TO 

HPLC-MS :R t =10.43min. m/z:397(M+l) 
«9 6 : 




(119) ^2 0 0 1 -5 1 463 1 

(^nn7i-^H4-(4-x h a7x~;i/)-4.5,6,7-f K 9 Ko-fxy [3,2 
-c] fcf "J v >-W ;u]-^( ? y > 




CI 



f-x; [3,2-c]e 'J v >Oygy£ CO. 375M, 0.4m\ 0.15rrmo1) % N,N-v*> 

7 5 K+O*-* no j|fc(0.375M % 0.4m\ 0.15mno\ J^pn^ 

■^(8.3ml4.-el.73g)or>o. 2 5ml fcttffl U «2 2 $Afl:6»tt 
HPLC-MS : R t =15.81min m/z:399(M + D 

n 9 7 : 

h-t->7iXL;i/)-[4-7xx.;i/-4,5,6,7-r h5t Kn-fxy [3,2-c]^ g 
v y-W ;u)-p< ? y y 



N.N-- ^ f-jW-fc^A 7 5 K4 ] <7) 4 -7 j. ~ )l/-4,5,6, 7-f- h 9 Kn-fx; [3,2 
-c]t* >; v ><7)^^[C0.375M, 0.4ml, 0.15rrmol) % N,N-->'> 7 5 K + O 

4-> h**>SS?A#*©#*C0.373^ 0.4ml, 0.15nrno1) % J^dd^^ 

raltt.-el.73g) < 7)0. 2 5ml fcttffi U 2 2 |s3ttfc$»fl:£-*5*#* 




0 



#£12 0 0 1 -5 1463 1 



H PLC -MS : Rt=14.8*nin m/z:350(M + l) 

09 9 8 : 

(4-y f. 7 x x;i/)-(4-t: 'J vV-4--f ;i/-4,5,6,7-f |. 7 t F'0-fx; [3,2- 
ct* 'J ->'>-W ;!/)-> ?y > 



N,N-v y f-;b*;uA 7 5 K+O^-fc? U ;i/-4, 5,6,7-^ j. y pn-f- 

j.y [3,2-c]t: ij ->'>co-^?gC0.375M, 0.4ml, O.lSnmol), N,N-y^fj^j^ 7 
5 K 4x^)4-^ h^rv^I,l:®OMC0.375M, 0.4ml, O.lSmnol), p'-^nn 
y * >*<7>N-C3-s/> f-;ur 5;^ tf *)-N'-xf** ;u**->'-f ? Kttftttofll 
i5«[(8.3ml + -cl.73g)^) 0 . 2 5ml fcfcffl L> « 2 2 OSE«i: ffi*fc^efl:£- 

H PLC -MS : R t =8.50min m/z:351( M + l) 

09 9 9 : 

[4-(4-->^f jl/75 y 7i^ju)-4,5,6,7-x |?n^-x; [3,2-c]t: ij sjy 

-5-4 ;u]-(4-y ^y 7i - ;p)-y ? y y 



N,N->'^fjv*;i/A7 5 ]ttpff)4-yf\) ->*>-4->f ;i/-4,5,6,7-^ Kn-f- 
xy [3, 2-c]t: 'J 4)$jftG>- 375M, 0.4ml, O.lSrmiol), N.N-yy A 7 

= K4:(7)4-y f*4rv M(0.375M, 0.4ml, 0.15rmtol), j^dd 
^>^N-(3-->Vf^7?; 7*n t?;i/)-N'-Jcf-;u*;i/5}?->M ^ K&ft&Offi 
rg^(8.3ml4j-el.73g)o 0 . 2 5ml L> 09 2 2 OSE«fc Httfc 





(121) 



*m2 00 1- 5 1 463 1 



HPLC-MS : R t =9.55min m/z:393(M + D 

mi 1 o o : 

[4-(4~>'p< 5 y y x - ;p)-4,5,6,7-f hyt K D -f- X / [3, 2-C] fef !J > 

-5->f ;u]-C4-y fs ^ -> 7 x - * / > 



N,N-->*^ 7 5 K4>©*-(4-:=. f- n 7 x - ;w-4,5,6,7-r h 7 t Kn- 

fxy [3,2-c]n*'J v >Ov§$(0-375M N 0.4ml, 0.15mnol) x N,l*«>-^ 

7 

= h*->$A#«OfciftC0.375M, 0.4m1 % 0.15nrool) % jtfy^nn 

? ^^oN-CB-vV f-jl/7 5 J 7*ne^)-N'-xf-;u*;i/7}?v-f $ KttS%^)IR 
r»?fl[C8.3ml4iol.73g)*o. 2 5ml*ttfflU M 2 2 OfBfti: H#fc£»ffc# 

HPLC-MS I R, =14.8Qnin m/z : 395(m + D 
W 1 0 1 : 

3-(4-> F ^ y 7 x - Jl/)-l-(^7 x - ^,5,6,7-7 F 7 t K D-fx; [3,2-c] 



N.N-->'pt 7 5 K4 t c0 4 ~7 x — ;i/-4,5,6,7~f h 7 Fu-fxy [3,2 

-c]tf 'J v><7>y§?&C0.375M, 0.4m\ O.lSnmol), N,N-->^fH;^75 K + O 
4-^ h*S'g£&ROfl|?S<0.375M % O-*"" 1 , O.lSmol), ^y^on^^^N 





#SR2 0 0 1-514631 



-(3-y > f ? / t'^)-N'-if ;H ;wf ^ K*£»£«!>!!iS?ftC8.3ml 

HPLC-MS :R t =15.45min m/z : 376(M + D 
$110 2 : 

(5-^DDf^7x>-2-^ ;l/)-(4-7 x -^-4,5,6, 7-f- f. 9 Ko-fx; [3,2- 



N.N-vVf-i^^AT? K4"04-7x-;U-4.5.6,7-x h 7 t£ Ko-fxy [3,2 
-c]t' •;->*> OMC0.375M, 0.4m"!, O.lSrnnol^ N,N-->'y, f)^^A 7 5 K + O 
5-^ nD^^-7x>-2-^;i/^*>'S?<7)j§vgC0.375M N 0.4m\ 0.15rm»l) > J^Xf-Ji; 
noy ? >(f<^N-C3->'^f-;u7 = y yn^^)-N'-xf)W)HyV 5 KttKtt 
<^JR»*C8.an1it.-cl-73g)oo. 2 5ml£«!fflU M 2 2 <*>1B*fc 

HPLC-MS : R t =16.42min m/z : 360(m + D 
M 1 0 3 : 

3-(4-y. Kv7i- A/)-l-C4-tf >; ->' > -4-^- ;p-4, 5 , 6, 7-f h 7 f>*o-fxy [ 
3 , 2-c] if ij > n,*i-fuijy 



x; [3,2-c]^i; v>O<§vfi[(0.375M % 0.4m\ 0.15crmol\ N,N~;>f;p*j^7 





(123) ^2 0 0 1-514 631 

•^C8.3ml4.<7)1.73g)(r)o. 25ml^ML, W 2 2 <^|E« t l?l*^S«<b#«J 

HPLC-MS :R t =9.42min m/z:377(M + D 
W 1 0 4 : 

l-[4-(4-->^f-;U7 5 ;7i-jl/H5,6,7-f F7t K0-fx; [3.2-c]tf 
;i/)-3-(4-y, [-^•>7x-Jl')-7'0^;y 




N.N->Vf JV*JVA7 5 K+?)4-(4->^f y 7 x - JlO-4i5,6,7-f- h 

5t Kn-fx; [3,2-c]tfij yvo^ftC0.375M, 0.4ml, 0.15imiol) % N,N--yy 
fW)^7? K + «>4-* h*">Sffi»«5i6?ftC0.375M, 0.4ml % 0.15imiol) % £ 
Xf*J*u a y. ? ^<^4>oN-C3-v?>f-;u7 5 y 7n tf jlO-N'-xf-JUfrJUfcTSM 5 
KM£w««*(8.3fflliti-el.73g)oo. 2 5m I fcttfflU M2 2 OfSfU 1*0 

HPLC-MS : R t =10.32min m/z:418(M + D 

00 1 0 5 : 

3-(4-y x ;i/)-l-(4-C4-- hD7i-^H.5,6-7-f b 9 Kn-fx 

y [3,2-c] e 1; ->* >-5-^ ;p)-7»n ^ y > 




(124) 0 0 1 -5 1 4 631 

N,N-->*^f^*Jl/A7 5 K+o4-(4-- h n 7 x - ;uM,5,6,7-f- |, 9 t Kn- 
fx; [3,2-c] ey v VOy#ffi(0.375M, 0.4m\ 0.15rmiol\ N ,N— >' >f 
7= K«fo4-pt h*->£&®<7)V§?£C0.375M, 0.4ml, 0.15imK5l)^y=->'^ p n 

^(8.3ml4,-cl.73g)^o. 2 5 m 1 fcttffl U m 2 OfElfcfc fflttUSH-ffc-frft 
HPLC-MS : R t = 15.47min m/z:421(M + D 

m 1 0 6 : 

(4— >'^f-;i/T5 y 7i^^H4-7i-)H,5,6,7-7- j» 5 £ Fa-^jLy [3,2-c 




N,N~>*y. f-;v*)WA7 3 F4>^4-7i-)M,5,6,7-r Kn-fx; [3,2 
-c]t°'J v (0.375M, 0.4m\ O.lSrnnoD, N,N-->^f j^,ji/A7 5 K«t»«> 

4-->V f^7 5 >5SA#»O'*?ftC0.375M, 0.4ml, 0.15rmio1), p->^n0^ 

anlt-Cl.73g)<^o. 2 5ml £"f$ffl W2 2 0!B«t mfl|C&ftft*tt*JI 

& o 

HPLC-MS : R,=H.83min m/z : 363(M + D 
0!) 1 0 7 : 

(4-v>^;i/7 5 y 7x-)U)-(4-eU v>-4-^ )W-4,5,6,7-f- fyk KD-fx 
y [3,2-c] tr ij v* >-5-^f ^ y > 



(125) 



1**2 0 0 1-514 6 3 1 




CH, 



N 



xy [3,2-c]eU y VOiS$S(0.375M, 0.4ml, 0.15mt)ol), N.N-yy, f-;t,*)UA 7 
= Ktff)4-y^f;i/ 7 = y^,t#BS<7)MC0.375M, 0.14ml, 0.15fTmol), 
^□0^ xf^N-C 3 -^ 5 y 7"n tfjiO-N'-if-ju* A/*KiM 5 
JfiO«««[C8.anl^-cl-73g)^o. 2 5ml fcttffl U W2 2<*>3E«fc ffiftUS 

HPLC-MS : R t =7.5min m/z : 364( M + l) 
001 1 o 8 : 

C4-vVf-;W7? y 7^-)l')-C4-C / '— f-)U7 5 y 7 xX)l<)-4, 5,6, 7-f ]- ? 
t: Kn-fx; [3,2-c] t: >j y>-5-^ ;i,]-y ? y y 



7t Kn-fxy [3,2-c]tfij y X7)$j£(0.375M, 0.4ml, 0.15nmol), N.N-v'y. 
f^*J^75 K+O^-yy y£&#®<75&$C0.375M, 0.4ml, 0.15rmi 

od^ > 4i<7)M-C3— >'y ^;pt ? y 7*0 fcf JiO-N'-xf-ji/fcjUjK 
5 KoM^C8.3ml4.-el.73g)<7) 0 . 2 5ml flfl 2 2 

HPLC-MS : Rt=8-15min hv/2:406Cm + 1) 




(126) 



1^2 0 0 1-5 1463 1 



Ml 0 9 : 

(H'^*7? y7xr.il/HH4-- h a 7 j.-ju)-4,5,6,7-^ i^t; Ka-f- 
- y [3,2-c]^ "J y >-W ;u]-y ? y > 



N,N->'^f;i/*^A7= Ki+i«>4-(4-- l>n7i-jp)-4,5,6,7-f hyt Ko- 

fxy [3,2-c]tfij y>(7)j§^(0.375M, 0.4mi % 0.15mmo1) N N.N-yy 
AT 5 K + tf)4-y^f ;v 7 5 y 375M, 0.4m\ 0.15imiol) x £ 

n ny * >p}3CoN-(3— >'y f-;i/7 = y /n tf;u)-N'-x^;i/* fl/jKy"^ = K 
«l«ttWffi»»C8.an1(|3^1.73g)o 0 . 2 5ml L, BHI 2 2 4)fMJU: IWf 

HPLC-MS : R t =12.68min. m/z:408(M + D 

$1 1 1 0 : 

(lH-^vyv = ^y_ ;l/ -5-y ^)_(4- 7x ^ ;l/ -4,5,6,7-x h7t: Kn-f-xy [3 
,2-c] tT ij ? y y 



N,N-->'y fA/*jpi75 V<£<d4-7 s.-tV^^^J-r hyt Kn-xy [3,2-c 
>X^ 5 ^y*-;i/-5-^;b^>^oj§jg[(0.375M N 0.4m\ 0.15mno1) % &0?-;yyn 





(127) ^2 0 0 1-514 63 1 

HMC8.3m-lcj3-el.73g)?) o . 2 5ml >H£ffl U fll 2 2 fc HtitHftaft 

HPLC-MS :R t =9.27min. m/z:360(M + D 

W l l l : 



2-c] t* <J ->' >-S->f ;u)-y * y y 




H,C' N -CH 3 



?fc KD-fxy [3,2-c]tf 'J '^0111(0.3751, 0.4ml, 0.15mno1) % N,N— >'p< 
f - ;i/ * )l> A 7 3 K * ^ > X 4 A 7 V- ;u-5-5& ;i/ ?K V ft <7) CO. 375M, 0. 4ml 
% 0.15rrmol) % &rj?v y a a y. ? >4 3 C0 N -C3-->'y f-;p7 = y -/a f^)-N'-xf 
MWv^ Kt£ft^O5irS?iJC8.3ml4 3 -el.73g)(7)0. 2 5ml ML, ?!) 

2 2oi£mt[wia^^i:^^#^o 

HPLC-MS : R t =7.17min m/z : 403(m + D 
fll 1 1 2 : 

OH-vsy = ;i/-5-^f Jl/ )-4-(4-r. h n 7x-JV)-4,5,6,7-t f. 7 Kn 

-fx; [3, 2-c] tr U v >-W ;i/]-y ? y > 



(128) 



ft»2 0 0 1-514631 




■f-xy[3,2-c]i;';->*>^jg78[C0.375M, 0.^1, O.lSmnoD, N,N~>*p< 

7^ K^CD^VX-f 3 W~)l<-5-j] ;b7K>^<7)^(0.375M % 0.4m\ 0.15mmol) 

5 Ktt**OJR«*C8.3ml4i-cl.73g)oo. 2 5ml U M 2 2cofS«fc 

HPLC-MS :R t =9.50rrin iVz:405( M + D 
0!) 1 1 3 : 

(4-7 ;^ d 7 x ^ ji/)-(4-7 x - ;M,5,6,7-f ^ ? n Ko-fx; [3,2-c]ev 
v>-5-> f * y v 



N.N-vf^f-^^ji/AT^ K+*>4-7 i-;i/-4.5,6,7-r ^ 9 ^ Ko-fx; [3,2 
-c]e>J y>OMC0.375M, 0.4m\ O.lStrmol), N.N-y^f^j^y^ K + «3? 
4~7)l<jr Dgjgft OO'^CO. 375M % 0.4ml m> 0.15mnol) % & > ^ a a y ? y 

.3ml4.-el.73g)(7)0. 25mlJffflL W 2 20fE«tffil*fc£»fb"&1fc*;f§ 

& o 

HPLC-MS : R t =15.07min m/z:339(M + D 
fWJ 1 1 4 : 




(129) *M!|2 0 0 1-514 631 

(4-7 )]/* o 7 x ^;u)-(4-t: 'J v ^-4,5,6,7-f- ^tKn-fx; [3,2- 

c 

]tf 'j ->'>-W ;w)-y > 




xy [3,2-c]t: 'J (0.375N4, 0.4mi N 0.15rrmol) x N,N-y'^f j^j^ 

7 5 K4>o4-7;U^-n^,g.#®(7)^(0.375M N 0.4m\ 0.15mmo1), RViS? u 
uy. ^ >4>oN-C3-v^ f-;U7 = y 7°D V^I/)-N'-j:^;|, # ~ K*£®i&?) 

jf ; ^^C8.3ml4 lT .1.73g) (7 )0. 2 5ml £{5£fflU ffil 2 2 Offi« t |i]«K»fk 

HPLC-MS : R t =8.62min m/z:339(M + D 

fl) 1 1 5 : 

[4-(4->'y f-^75 y7xX^H5,6,7-f |* 5 p n -^jl y [3,2-c] tf >J > 
-5—f ;u]-C4-7 )\,% D7i-)P)-^ ^ y > 




H 3 C' N 'CH, 



H KD-fx; [3,2-c] ij ->'><7)^C0.375M % 0.4ml, O.lSmmol), N,N--><y^ 



^2 0 0 1 - 5 14 63 1 



tt*ffiOjR»?fl[(8.anli4i-cl.73g)^o. 2 5ml *fCffl Ls W2 2 cOfSUci: [5]$ 

HPLC-MS :R t =9.68nrin m/z:381(M + D 
00 1 1 6 : 

(4-7Jl/*n7x-^H4-(4-x Fd7x^JV)-4,5,6,7-^ }, 7 ^ Ko-f-xy [3 

,2-c] e y>-W ? y v 



fx; [3,2-c] t '»; ->*V^?§jft(0.375M, 0.4ml A 0.15mnol), N,N->*^ f. ju* ^ 
7 5 K4 5 <^4-7;U*o^ ( i > #K<7)}§^(0.375M % 0.4ml % 0.15anol) s J^xlV ^ u 

jBS«C8.anlrf.-cl-73g)<oo. 2 5ml fcfcffl U #9 2 2 ©|E«t nWZ&WMs 
HPLC-MS : R t =14.95min m/z : 383(m+ 1 ) 

W 1 1 7 : 

(4-7 1 n t 7 x - Jl/ )-(4-7 i - jM, 5 , 6,7-f Kn-fxy [3,2-c]t: V v 





(131) #^2 0 0 1-5 1463 1 

N,N-v> f-;P*)U2» 7 5 K4>(7)4-7xXjM.5,6,7-f j> ^ |?Dfx; [3,2- 
c]t° 'J v y <7)i§ij£ (0.375M, 0.4ml, O.lSmnol), N,N-->^f ^*;u 7 = K4><7) 4 
-7n^£,!,#®tf)Y§$(0.375M, 0.4ml, 0.15nmol), J^y*^DD^y + ^)N- 
(3-v>f-;W7 5 y/at'^-N'-xf^^j^'yM 5 K&Stk^JfWSftfcCS-^l^ 
^1.73rrmo1)(7)o. 2 5ml U #!) 2 2 cofB® t K|C»I*#4 

O 

HPLC-MS : R t =16.07min. m/z:398 + 400(M + D 

ffl i i 8 : 

(4-ya7i^;uM4-tl «J v>-4-^ ^-4,5,6,7-f- \t u-x. y [3,2-c] fc? 

'J v >-5-vf ;u)y * y v 




xy [3,2-c]e>J ->*><7)MC0.375M, 0.4ml, 0.15frmol), N.N-v?^ A 7 

K4 1 <^4-7-n^^,| 1 #®(7>v§^C0.375M, 0.4ml, 0.15mmol), ? o a y ? > 4« 
ml^-cl.73g)oo. 25ml^ffflL, M2 20|Bi£n«i:XlMtfti 

O 

HPLC-MS :R t =9.30min m/z:399+401( M + l) 
00 1 1 9 : 

(4-70 1 7 x x jl/)-[4-(4-y*> f ;i/ 7 ? / 7x-^)-4.5,6,7-7 h 7 t Kn-f- 

x; [3,2-c] e >j v >-W ;u]-y ? y > 



(132) 



%3k2 0 0 1-514 631 




7t Ko-fxy [3,2-c]^.j->'x^j§^(0.375M x 0.4ml, 0.15mto1) x N,N-v'p< 
f^*;i/A7^ K + ^>4-ra*ft A#Rofflf«[C0.375M % 0.4m\ 0.15rrmoD, £ 
0 ! v^dd> ? >45<7)r4-(3-vp( = y -fu fcf ji/)-N'-xf;H Jl/tfitj \ K 

MffiO®iSr8[C8.3ml4.-cl.73g)o 0 . 2 5ml U 0! 2 2 <*>lE*i: mm 

HPLC-MS :R« =10. 72min. m/z:441+ 443( M + D 
Wl 20 : 

C4-yn^7 X - ;u)-[4-(4-r. Fo7x-^H5,6,7-f h^t Ko-fx; [3,2 
-c] 9 v >-5--f )iJ-y ? y y 



N,N-y^fj^^A7 5 K«t «4-(4- - h d 7 x x jV )-4 , 5 , 6, 7-f r-ytl Kn 
v ><75^^(0.375M > 0.4m1 N 0.15mmol), N,N— ; iyy 
7= K4^4-7n*£jfc#K«)$F?ft(0.375M, 0.4ml, 0.15rmK>D, XW^on 
y ? >i£oN-(3--;/> ^7 ~ y 7*0 k"^H'-xf j|/A)^y^ = KfiKS(Ol 
fflfftC8.anl + -^1.73g)(oo. 2 5ml U 092 20fiiiPH«i:^ 

HPLC-MS : R t =15.84min. m/z : 442+ 444(m + 1) 

W121 : 




(133) 0 0 1-514 631 

3-7 y >-3->f ;u-l-(4-7 x - ^-4,5,6,7-f- j-^t Ko-^-jny [3,2-c]t: >; ->*> 




N.N-yVfJ^JPAT? K4"W^7x^H,5,6,7-f h 7 t: h*D-fxy [3,2 
-c]f 'J v ><7)^i^C0.375M^ 0.4m\ 0.15mnol) > N,N->7f.jWtji/A7= Y*<D 
3-7 7 >-3--< ;i^7^ "J JUS?<7>M (0-3751^ 0.4nfl % 0.15nmol)^ ft^-y^nny 
9 

y^<n^-0-=J^ f;V7 5 7 7"n t°;i/)-N'-x^;i,^ ;i/>KiM 5 KiS^Oirlffi 
(S.^l^-cl^Sg^o. 2 5ml U 00 2 2 Of^i: P^KHM-ffc^* 

HPLC-MS : R t =14.77min m/z : 336CM + D 
0!) 1 2 2 : 

H3-7 7>-H )b)-l-(4-fc'ij v>-4-^ ;p-4,5, 6,7-7- }> y t Kn-f-xy [3,2 
-c] \£ U v >-W ;u)-t*o *<J y 




xy [3,2-c]e 'J v><7?f#iij$C0.375M > 0.4m\ O.lSrnnoD, N,N— >*y a 7 

= K4>o3-7 7 >-3->f /I/ 7* V )1/®(7>^C0.375N4 > 0.4ml, 0.15nmol) N 
nn^ >+oN-C3-vy f ji//^ 7 7*n t: jl/)-N'-xfj^ )l/**v-f = K£R£ 
OHTOC8.3ml4.-el.73g)^0. 25ml*fJIL W 2 2 DfSft t H#H M 

HPLC-MS : R t =8.58min m/z : 337CM + D 



WK2 0 0 1-5 1463 1 



m i 2 3 : 

l-[4-(4-i;^f-jl/7 5 y 7 x~;u)-4, 5,6, 7-r KD-fxy [3,2-c] tf >; v 



9t KD-fxy [3,2-c] k" O<#jfc(0. 375M, 0.4m1 N 0.15rrmolX N.N-v'y 
f^**A75 K4'03-7 7>-3-^ 1; ^^^-{§^[(0.3751^, 0.4ml % 0.15m 

>f 5 Kt&KffiW»«?8[C8.3mli+i-cl.73g) W o. 2 5ml U W2 2 e?|E« 

HPLC-MS : R t =9.38min m/z : 379(M + D 

W 1 2 4 : 

3-C3-7 7 >-3-^ ;i/)-l-C4-C4-^i j. D 7 x - ;u)-4,5,6,7-r h7t Kn-f-jcy [ 
3, 2-c] \f \) ->♦ y -5- ^ ;p )-t» d ^ y > 



N,N->'>f;i/*;i/i7 5 Kft>*>4-(4-- b □ 7 x ;u)-4,5,6,7-~r j. 9 ^ p n - 
fx; [3,2-c]e>J v>(7)MC0.375M > 0.4m\ 0.15mmoD, N,N-->*> -f-frfc^A 





7 = K+03-7 5>-H iV7^ 'J ;U»<^»iF?aEC0.375M, 0.4ml, 0.15mmo1), $.o=" 



(135) 2001-5 14631 

->' ? □ p y. ? y cjaoN-(3-v > f- ;p 7 5 y 7' n J^-N'-xf ;w # ;u **->' -< < Kt£ 

HPLC-MS : R t =14.57min m/z:381(M + D 

M l 2 5 : 

[4-(^D07xi;vH,5,6,7-7 l-yk Ko-fx; [3,2-c]fc?ij ->'>-5-^ ;p] 




[4-(4-^ P p 7i - ;U )_4,5,6,7-f KD-fx; [3,2-c]t> ij ->'>-5-^ 

;i/]-(4-t: KD^-/7i-;vH y(21mg)£, ftlxf^, 2-yp/NV-^ 
^a'rwsy^>(7>l:l:l<7)ti^3m 1 KflW»U 21.1 X 25Cmn(R,R)-Whelk-0# 
^ACRegis^ffiffiLfcHPLCKJ: Dfl-iU, «*?AtrhA^>fc2-y 
n/NV-;ba:l)(7)ii^T, jtilOral/mi 4V9?t4 vt^fe 

fbU IS-*, lmi n/H#fcffi*li1-* J^fcEIJKLfco *tti Lfc it ff-* 
^-Ji> &S2 2 5 nm-COiRJttSriMSTiitJwJ: *K frftff «t 0 Lfc 

0 2 cx^tHfc:-*, %A t> T, 2 4 - 2 9 mi n£TR42-50mi 
n»wffl^1-*tf-^Sr^ttl Lfco Tr 2 4 - 2 9 m i n H*B^1"*B**^- ^ 
U fc»U 8. 8mg«»«!^/:, 

1 0 0% ee(4.6x250miCR,R)-Whe1k-07>7A^^ffl f^s^> : 
J 

MlmVmin-e^tB-t^HPLQcj: i9iaiJ^L/c 0 i&tiitf V 2 2 5 
S^2 8 0 nmtWK «t D - Lfc, Tr 8 . 9 m i n) 0 
M 1 2 6 : 

[4_(4_^ n D 7i _ Jl/ )_4 j 5,6,7-^ I* 7 t KO-fx; [3,2-c]^ i; ->->-5-^ ;p] 



(136) 



ftH2 0 0 1 - 514 6 3 1 




Cl 



Tr 4 2 - 5 0 minK*B^1-£taJl 2 5 7^<7>Ii5}-£ 7*- ;b U 9 1 

9 9.4% eeCfij i 2 5 Kfa®<75£#, T»12. 5 m i n ) 
M 1 2 7 : 

(1H-^ > y >f 5 it V- ;i/-5->f ;i/ )-[4-(4- fiJ7)^ D > f + ->7i-iVH,5,6 
.7-f F7tKD-fx; [3,2-c] tf i; *j >-5-^ f&Htt^-r- 




.6,7-r h 7fe KO-fx; [3,2-c](i-i; ->'>-W ju]^ y (15mg)£n-/x7'? 
y : 2-7°nysV -;u<7) 1 : 1 ^ig-&^C2m1)^^L> 20x250™^^,^^ 
A S * 7 A (Chiralpak AS column) fc^-fs H p L C K X frM lfz 0 7 
A £ n— /\ ~? $ y ^ J-^ y-)U^.0 f ->'x.^;i,7 = >C70:30:0.1)<7)i|^-e N 
6m 1 /m i n^V?7T^ U-KvttbU 1 m i n /SfrKtl^l" 

&<fc •) K@iRLfco ^tBL^^t^f-^-v-fi, 2 2 5 n m t*c9i&:fcjg£ 



(137) ^2 0 0 1-5 1 4 63 1 

r 1 6 - 1 9m i nSO'T, 2 7 - 3 5 m i n fcT~ * *fctb Lfc« TR 

1 6 - 1 9m i nKHSI- &!#£7'-^U 7 . 2mg^l^l 

1 0 0 % ee(4 . 6 x 2 5 0 mm Chiralpak AS colunfc^ > 
, x^-^^/xf^r? XO^t; (70: 30:0.07) J: »9 , JKjjo. 6ml 
/m i nt»at*HPLCUJ: »9 i»J5e Lfco »»tV^JHi, 2 2 5^2 4 
5 nm«i:J: Lfc, Tr 8. 4 m i n ) 0 

W 1 2 8 : 

QHs*y>/4 5 ^y'-;U-5-^;u)-[4-C4-j. ij 7 ju^n> Ky7xx^)-4,5,6 
.7-r F5k Kn-fxy [3,2-c]^ ij -7>-5-^;p]> ? y JMEtex 




Tr 2 7 - 3 5 m i n 1 2 7 i^Olfl-*^- JH, 8 

> 9 9 % ee<0j i 2 7 Hffi*<oa "9 Tr 1 4 . 7min), 

« 1 2 9 : 

(5-? 0nf^7x>-2-^bHl-(4-|> >J 7)i/^-u> h + ->7iX)l/)-l,2,3,4- 
r h v t Kn>f y*y 'J 7-2-^f *y > 



(138) 



#312 0 0 1 -5 1 463 1 




a 



-f F7t Ka^v^yj ><7>v§$(0.375M, 0.4ml, O.lSmrol), N,M->^f;^ 
;UA7 5 o a^7i ^-Z-^^K^Seo^CO^M, 0.4m\ 0.15m 

mol )> S^/^nn^ ? >4><7>N-(3-->';*^-;i,7 = V 7*n f;i/)-N'-xf-;u*;i/^ 
v-f ? K&®it<a1M (8.3ml4,-el.73g) </) 0 . 2 5ml fcfcffl U 0!) 2 2 <D 

HPLC-MS : R t =17.75min m/z:438(M + D 
M 1 3 0 : 

(4-^ nu 7x ~ ;v)-[l-C4- h ij 7)V^d^ h * ->7 i - ;u)-l,2,3,4-r 



-f h7t Ko>f 7*7 'J >(7)v§jg(0.375M > 0.4m\ 0.15mmol), N,M-->'^ 

K+<9^ an£&#g$Oy§-$(0.375M, 0.4m\ 0.15mnol\ -y'fuu 
7 * > + <7)N-C3-v^ f-;i/7 5 y 7"d f^)-N'- X fj^'y^ 5 K*&S%Offi?S$ 
(8.anl4J7«1.73g)oo. 2 5ml frttffl U W2 2 9£%^PHii:|iIMt 




f#i?2 0 0 1- 5 1 4631 



HPLC-MS : R t =17.42min m/z:432(M + D 
n 1 3 1 : 

(4-y ^y 7 - ;i / )-[l_(4-f. ij 7 ;^D> F^->7i-^H2,3,4-f h y 



N,N->Vf;V*;K7? ^l-(4-Hj7J^D^ F^v'7x^^H.2,3,4 
-r h 7 K KD^f 7*/ 'J >(7)-}§$(0.375M s 0.4m"!, O.15mnol), N,N-->*yf-;u* 
J^7 5 K + O 4 "^ h 4 ^$(0.3751^ 0.4ml, 0.15mnol) > ^c^v 

^^■^C8.3ml43-el.73g)coo. 2 5ml U 0!)2 2 c7>f£® i; mtikK % 

HPLC-MS : R t =16.42min. m/z : 428(m + D 
Ml 1 3 2 : 

M4-p{ ^-> 7l - ;p)-l-[l-C4-h i; 7j^p^ h^r->7i-;P)-1.2,3,4-r 
h 7 \l K n >f v * y U >-2-vf ;i/]7'o^y y 





F 



(140) fttk2 0Q 1 -5 14 6 3 1 

-r h9Z KnW V*y >7>jgjft(0.375M % 0.4ml, 0.15mnol), N,N->'yf- ;l ,* 



A7? K^O 4 -^ h*->S&KO?§ffi(0.375M, 0.4ml, 0. iambi), Jj&ytu 
«»*C8.anlitirl-73g)<7)0. 2 5ml SrffiffiU 2 2 <n%lWL t m#tl$jttfb 

o 

HPLC-MS : R t =17.02min. m/z:454( M + l) 
n 1 3 3 : 

>w-l-[l-(4- j, ij 7D Di ^y7x^^)-l,2,3,4-f h 7 t Ko 
-f V + 7 >J )Vl 7*0 ^ y y 



N.^f**^A7? K^H4-MJ7Mn^ F^->7x-^H,2,3,4 
-fF7t Kn-f v*y; ><7)^(0.375M % 0.4ml, O.lSmmol), N,N-><y.?.;u* 
K4"^ 3-7 9 )\<TS> 'J ;U$<7)?&$(0. 375M, 0.4ml, O.lSimbl), 

5. ^ *>' ^ n ny ? >4"ON-(3-->'y ^;P7 = y 7n bf)l/)-N'-xf-;i,^;u,-Kv^ 5 

Kffi®JSoa^^C8.3ml4.-t'1.73g)(oo. 2 5ml fcttfflU ffl 2 2<*>fE8fcEI 

HPLC-MS : Rt =16.12min m/z : 414( M + U 
W 1 3 4 : 

C4-h U 7Ho^ h ^->7i-^)-[4-C4-h. ij 7J^O^f j|/7x^Jl/)-4,5,6 




7-r h 7 K Kn-f-xy [3,2-c]^ ->'>-5-^ ;i,]y ^ y > 



(141) ^2 0 0 1-5 1 4 6 31 




f h 5 t Fo-fxy [3,2-c]t; J ij -7><75^$(0.375M N 0.4ml, 0.15i?mol) % N,N- 
■>7f^*;^7 5 F^4-pj7DO> h £&M OiP?a[C0.375M % 0.4ml 
, 0.15mmol\ S^>^ ? v^(?)N-C3-/^ f ^7 = ; yn t'^H'-xf- 
;i/*JP5Kv-f 5 K«l**aoilffl«[CS.an1tf-Cl-73g)oo. 2 5ml fcttffl U M 

HPLC-MS :R. =17.01min m/z : 472(m + D 
08 1 3 5 : 

(7-y ^•>-\y/7 7>- 2 -'f ;i/)-C4-C4- h ij 7j^D^f )i/7xiJi/H5,6 
.7-t h7fe Ku-f-jcy [3,2-c]eu ->*>-W ;u]^t ? / > 




fh7t Kn-fxy [3,2-c]tf ij v >oj§-$(0.375M, 0.4ml, 0.15nmol), N,N- 

, 0.4ml N O.lSmmol), ^XP S J9 o ny ^ > ^coN-(3-->'> f ^7 = y f a ti 0 ;u)-N 
'-xfj^j^'y^ 5 Kffi«ttOjR«»C8.3ml4i-cl.73g)^o. 2 5ml *«ffl 

HPLC-MS-R t = 16.98min m/z ; 458(m + D 



(142) ^2 0 0 1-514 63 1 

«l 1 3 6 : 

^>77 5V-H ;i/-[4-(4-h 'J 7)i/to^fii'7xa^)-4 ) 5,6 I 7-f h 7 K 
D-fxy [3,2-c]ti ->'y-W ;u]^t *y > 




N.N-y^f.^jhJWAT^ K+o4-C4-h ij 7f^n^f j|/7x- ;i/)-4, 5,6,7- 
f h ?K KD-fxy [3,2-c]e«J yV(7)^vS(0.375M, 0.4ml, O.15nmol\ N,N- 
-^f***A75 K 4 1 > V* 7 7 > _ 2-* ;U?K> g$<75Y§ft£(0.375M, 0.4m\ 0 
• 15mnol) % ao'y^ n oy ^ >^^N-C3->'> f-;ur ?;7d kTA/J-N'-xf-^* 
J^'yM ? Ki£Kjt&o^rS?KC8.3ml4.-cl.73g)<o0.25ml^^fflL, W2 2 <7)fE® 

HPLC-MS : Rt=17.01min m/t ; 428(m + 1) 

W l 3 7 : 

3-C4-7 jl/^07i- ;u)-l-[4-(4- f, ij 7^^"D^f ;l/7£-JI/M.5,6,7-f h 
7 t KD-fxy [3,2-c]e ij ;u]-7*n^y > 




f f» 7t; Kn-fxy [3,2-c]t: \) ->'y <7)M(0.375M, 0.4m\ O.lSfmol), N,N- 
y^f)b*)K7? K+O^7Jl'*D|i&B©jftjft(0.375M % 0.4m\ 0.15mno1) 



(143) 



0 0 1-514 631 



5 Kd£«ffi«5lKi57SC8.3ml^-cl.73g) W o. 2 5ml £$ffl U M2 2 i: 

HPLC-MS : Rt =16.58min m/z : 432(M + D 
M 1 3 8 : 

3-(4-h ij 7J^O^fJl/7i;^)-H4-(4-|> ij 7J^D^f;l/7x-^H5 
,6,7-r h 9 t Kn-fxy [3,2-c]t: 'J ;i/]-/n^y y 



f h 7 k KD-f x7 [3,2-c]^ ij y >^)ijg[(0,375M > 0.4m\ 0.15nmol) x N,N- 
j ;>f***A7^ K + O^V V 7;w*D;*?-;i/;£&&<^$(0.375M N 0.4m1 N 
0.15rrmol) % 5^->^ dd^ ? y*0>*-O-*J **fr7 5 ^ 7'ot , jM'-xf ;H 
JUKSM 5 K&«jt£^$WS$C8.3ml4 3 -cl.73g)£> 0 . 2 5ml fcfcffl U fll 2 2 

oEKfc mm- mmt^® 

HPLC-MS : R t =17.3anin m/z : 482( M + D 

l 3 9 : 

7 fc KD-fx; [3,2-c]tf ij ->* >-5 — f ;u]7 , n^/ V 



N.^W/1'A7 5 Kfp<^4-(4-h ij 7J^P^f-JV7i-^H.5,6,7- 



F 




F 




F 



(144) 19*2 00 1 -5 14 63 1 

f b y t Ko-f-x; [3,2-c]f y >^^(0.375M, 0.4ml % 0.1Srmo"l) % N,N- 

f-;i/*A<A7 3 K+CD 3 -^ b*v£&®<7)y§ $(0.3751^ 0.4m\ 0.15nmo1) N # 
V s v ? D n > ? > 4> e> N-C3- > f 5 7 l:;p)-N'-xfj^ ji/#->V 5 K 
^»*w!Kffl7KC8.3ml + -cl.73g)^o. 2 5ml Srffiffl L, 002 2 0lB*fcl?I« 

HPLC-MS : R t =16.54nin. m/z : 444(m + 1) 

09 1 4 0 : 

3-(4-^an7x^;i/)-l-[4-(4-h. ij 7 ;u^- D ^ x-;i/M,5,6,7-^ f. 7 

H KD-f-xy [3,2-c]tfij )\,]-fv*s y 




fh7k Ko-fxy [3,2-cJfij ->'><^y§-$(0.375M % 0.4ml, 0.15nn»l) % N,N- 
y>f***A7? K^ 3 ^ 4 -^ D n^^S?O^^C0.375M N 0.4m\ O.lSitwol), 

dd^ * > + ©M-C3-*;^f-jP7 5 y 70 if ;u)-N'-x^;u* frtf*J4 ? 
K£*tt<0««fc(8.3mli^l.73g)<0o. 2 5ml fctt/BU W 2 2<7?f£®£|W| 

HPLC-MS : R t =17.41min m/z 448( M + 1) 

m 1 4 1 : 

3-(4-y ^+y7xr.^)-H4-(4-l, ij 7 n > 7 J. ~ fl/M,5 t 6,7~f h 

7 
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0. 



CH, 



F 



rh7k Kn-f-xy [3,2-c]e>J v>(7)^C0.375M % 0.4ml, 0.15rrmol), N,N- 
-7^f-;p^;UA7 5 K4 I <?) 4 -y h -t ->t KP&l£»Oi§7ff(0.375M % 0.4ml, 0.5m 

y-f 5 KJ£KJfiOlR«»C8.anliti-cl.73g)o 0 . 2 5ml £f$ffl U «22©fi 

HPLC-MS : R. =16.41min m/z : 446(m+ l ) 
0!) 1 4 2 : 

3-(4-^na7 ;w)-l-[4-(4-h 'J 7 )\>* ay f-;u7 x^;i/)-4, 5,6, 7-f- j. ^ 
k Fa-fxy [3,2-c]fcfi; ->'>-5-^ ;u]7"n /^-l-* > 



hvt K0-fx; C3,2-c]fe: »j ><7)i§$(0.375M, 0.4ml, 0.15rrmol), N,N-->' 
^fJl/*Jl/A75 KtO^nnfe Knjg&g£CDy§?£(0.375M, 0.4ml, 0.15mmol 
at/y?nn> ? ^<^(7)N-(3->'y ^;W7 = y t»d t* ;i/-N'-xf-;u# frigL s J 4 
* m®*IOllrS®C8.3ml4.-el.73g)oo. 25ml^ffflL, 00 2 2 0fE®£ 

HPLC-MS : R t =17.38min m/z : 450(M + D 




F 



(146) nm2 00 1 -5 1 463 1 

H P L C - M S frtfffi, PE Sciex API 100LC/MS-> xfAf, Waters 7M 3mx 
150m 3.5 A C-18->>> 'J-^^AJ^^ >^7'l/-^SfflL, 3iti$2 0 
^ L/m i n'Cfr&o^o Z<7)ti 7 1 m 1 / m i n "C 1 5 5 

-9 0 8 5 - 0%(7)Bfe<tO t 'l 0%OC<&-&43E-CfcWLfcQ&jfcA 

= 7-bh-HJJW y#&B=tK> aV»«EC = 0. 1 h U 7 IM-D li- 

ft). 

*HPLC(^B)littTO->7rA*f^ : 

«ffl?*LfcHPLC-^fAli, • t ^f-L-4000UV^{tif|(254nmx^ 

W), ^ • K * f-L-6200Af y -f .j v' x y y # y -f ^ ■ f-AS^200QA 

mm* 2 5 0 mm 5 /.i Licrosorp RP-18# •? j± 
Ltz 0 tt-ft-frHltt, lml/mi nT3 0 5hMfc2 0%^t>8 0%O7-fe h — h 
h 'J 7^*Dft«/*<0^5yx> ht, t^T, lml/m 
i nt5^M> 8 0 1 0 0 %<?>7-b h~ V V ;i^/0. 1%^)MJ7J^D 

ftl/^J'^i'i^ b ^ i lml/mi nTl^M, »0'2ra 1 / 

mi nT4M, 1 0 hr. h'J^/O. l^OF^HDftlo^ 
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